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ABSTRACT 
This study investigates the determinants of loan-to-value ratio of residential mortgage 
loan in Hong Kong. There are many literatures studying the aggregate demand for 
residential mortgage debt. However, real estate scholars seem not interested in 
personal debt-equity ratio on purchasing property while many financial economists do 
consider the gearing ratio of the corporation. An empirical model of the determinants of 
the loan-to-value ratio of residential mortgage loan is specified and estimated using data 
from June 1998 to October 2007. This study reviews much of the literature that has 
been written on the topic. The literature review finds the loan-to-value ratio of 
residential mortgage loan is depending on the property market performance and non-
housing assets consumption which has never been studied in Hong Kong. Thus, the 
property market performance and stock investment which is treated as non-housing 
assets consumption will be emphasized to be studied in this paper. Therefore, the 
hypothesis is set that positive property market performance and positive stock market 
performance will give a positive impact on the decision on the loan-to-value ratio of the 
residential mortgage loan in Hong Kong. 
 
Average loan-to-value ratio of residential mortgage loan from the Residential Mortgage 
Survey published by Hong Kong Monetary Authority is used as proxy for the loan-to-
value ratio of residential mortgage loan in Hong Kong. The independent variables in the 
empirical model being decided based on three factors, which are banks mortgage 
policies, non-banking finance and personal savings finance, are included in the empirical 
model. The empirical results show the positive stock market performance gives a 
iii 
 
positive impact on the loan-to-value ratio of residential mortgage loan, i.e. increase in 
Hang Seng Index will increase the loan-to-value ratio of residential mortgage loan – 
During the stock market blooms, Hong Kong home buyers tends to increase mortgage 
debt ratio to free up more funds for investing in the stock market. In contrast, the 
positive property market performance gives a negative impact on the loan-to-value ratio 
of residential mortgage loan, i.e. increase in residential property price will reduce the 
loan-to-value ratio of residential mortgage loan – During the property market blooms, 
home buyers tend to decrease their size of residential mortgage debt rather than to 
increase it for levering the return on the property.  
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1. INTRODUCTION 
1.1 BACKGROUND 
Purchasing property is a bit different from other forms of consumption or investment 
because majority of home buyers accesses to the purchase of their property normally 
through mortgage loans. Currently in Hong Kong about 60 percent of the purchase price 
is sponsored by residential mortgage loan.
1
 However, are you ever thought about how 
the home buyers determine the loan-to-value ratio of residential mortgage loan and 
how the residential mortgage debts are certainly used for? Residential mortgage loan 
has been assumed to derive from the demand for housing accommodation in a 
traditional mind in Hong Kong. However, people can also achieve their desired quality of 
life through residential mortgage loan. Increase in the loan-to-value ratio of residential 
mortgage loan can free up their personal savings for non-housing consumption or 
investment to meet their non-housing portfolio goals such as stock investment. Also, 
increase in loan-to-value ratio can lever the return on the property investment. 
According to traditional wisdom in Hong Kong, it is not suitable to have maximum 
residential mortgage debt ratio for property purchasing since low ratio of residential 
mortgage debt can reduce the mortgage interest risk. However, it is very popular 
nowadays to invest in financial assets and to treat property as an investment tool. If a 
big lump sum for downpayment of purchasing property is used, the home buyers will 
have to give up the opportunity cost to use money to generate more money. Thus, will 
                                                             
1 Hong Kong Monetary Authority (2007), Survey on Residential Mortgage in Hong Kong, Hong Kong 
Government Printer. 
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Hong Kong people increase the proportion of residential mortgage loan to lever up their 
return?  
 
Residential mortgage loan is not a new lesson today. During the past decade, there is 
comprehensive rich literature dealing with various aspects of the aggregate demand for 
residential mortgage debt. Those literatures usually analyze the mortgage financing 
decision of home buyers among residential mortgage loan constraints set by financial 
institutions. However, very little attention has been paid how size of residential 
mortgage debt and how the debt-equity ratio are being determined. Mortgage choice 
refers to a set of problems faced by home buyers that include the choice of a loan-to-
value ratio. Therefore, the demand for residential mortgage debt to finance investments 
in non-housing assets should be studied to have a further understanding on the non-
housing objective by residential mortgage loan.   
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 1.2 AIMS AND OBJECTIVES 
 
Figure 1 The Change of Average Loan-to-value Ratio on the Residential Mortgage Loans, 
Change of Residential Property Price and Change of Hang Seng Index (June 1998 to October 
2007) 
 
Source: Residential Mortgage Survey, Hong Kong Monetary Authority, the website of 
Hong Kong Census and Statistics Department and the website of Yahoo! Finance 
 
Figure 1 shows the change of average loan-to-value ratio of the residential mortgage 
loan, change of residential property price, and change of Hang Seng Index since June 
1998. (January 2001 = 0) The average loan-to-value ratio of residential mortgage loan 
has been changing in an opposite direction to the property price and the Hang Seng 
Index during past nine years. Many people frequently talk about the leverage effect on 
the property market by residential mortgage debt in Hong Kong; in addition, residential 
mortgage debt is also a source of alternative fund to invest in the stock market. 
However, there are rare researches on the relationship between the loan-to-value ratio 
of residential mortgage loan and the property or stock market performance. Most 
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previous researches on the residential mortgage loan even that in oversea seldom study 
deeply the impact of the property market performance and the stock market 
performance. While there are studies and analyses about the residential mortgage loan, 
the researches always focus on the financial position of the home buyers or the 
deregulation on residential mortgage constraints. As pointed out by Jones (1993), one 
purpose of residential mortgage loans is to free up more suitable funds for further 
consumption or investment that is attributed to the importance of the determination of 
loan-to-value ratio in the residential mortgage market. 
 
Since most of the researches of the residential mortgage loan usually emphasize on the 
home buyers’ personal particular rather than the economic trend, the relationship 
between economic factors and the loan-to-value ratio of residential mortgage debt 
should be studied comprehensively. This study aims to investigate the determinant 
factors of the loan-to-value ratio of residential mortgage loan from a general economic 
view since the researches on the residential mortgage loans are also limited in Hong 
Kong. The size of residential mortgage debt is expected to be studied to give a helpful 
perception in order to assist to build up a perfect residential mortgage bond market in 
Hong Kong. 
 
To achieve the aims, the objectives of this study are shown as follows: 
• To identify the factors which influence the loan-to-value ratio in the residential 
mortgage market 
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• To examine the general relationship between the factors identified and the loan-
to-value ratio of residential mortgage loan 
 
• To examine the impact of property market performance and stock market 
performance on the loan-to-value ratio of residential mortgage loan by an 
econometric model 
 
1.3 SCOPE OF THE STUDY 
The scope of the study is constrained to the residential mortgage market rather than 
whole mortgage market in Hong Kong from June 1998 to October 2007. The transaction 
of residential property is much popular than that of other property such as commercial 
or industrial property. This study mainly focuses on the individual home buyers instead 
of corporations. Residential mortgage debt is the major source of fund for the individual 
home buyers, not like corporations that can access to many alternative forms of finance, 
for example issuing bonds or shares. Moreover, the clauses in the agreement between 
financial institutions and corporations vary from case to case. 
 
1.4 FRAMEWORK 
In this study, there are seven chapters and with the abstract on the beginning. The 
abstract is a brief summary of this study that helps the reader to have basic idea of this 
study. The seven chapters of the study are described as the followings: 
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Chapter 1 Introduction gives the background of this study and mentions the motivation 
of this study. Besides, the aims and objectives, which is the achievement wanted to be 
reached in this study, are stated. And the main idea of this study is provided. In addition, 
the limitation of the range of this study, the explanation of structure and the flow of this 
study are also mentioned. 
 
Chapter 2 Overview of Mortgage Choice in Hong Kong will include a brief overview of 
mortgage terms, mortgage providers and mortgage instruments that the home buyers 
face and concern. This helps the reader to have a better understanding what home 
buyers face when choosing residential mortgage debt to finance their properties. 
 
Chapter 3 Literature Reviews is the review on different literatures or researches to give a 
basic understanding on the theoretical principle of the relationship between the loan-to-
value ratio of residential mortgage debt and the factors home buyers concern. Also, it 
helps to select the suitable independent variables for constructing the model.  
 
Chapter 4 Methodology gives a description of model, statistic tools and diagnostic tests 
used in this study.  Besides, the hypothesis in this study will be set in last section of this 
chapter for further investigation in the later part of this study.  
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Chapter 5 Empirical Model gives the specification of the model. Both dependent variable 
and independent variables will be studied with expected sign of coefficients. Lastly, the 
period of study, the specifications and the sources of data, and the data transformation 
will also be mentioned in this chapter. 
 
Chapter 6 Empirical Results and Analysis includes results of model and analysis of those 
results. Also, implications of the findings will also be presented in the last section. 
 
Chapter 7 Conclusion gives a summary of this study, and also a summary of the analysis 
of the statistical result and implication of the findings. Besides, the limitation of this 
study is shown and the further research areas are suggested. 
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2. OVERVIEW OF MORTGAGE CHOICE IN HONG KONG 
From individual home buyers’ point of view, there are three components of mortgage 
choice directly affecting the monthly interest payment. These are loan-to-value ratio, 
choice of mortgage instrument and contractual repayment period. These three choices 
determine current and future cash flow of home buyers that is affecting home buyers’ 
consumption in different periods. Therefore, home buyers will pay most attention to 
choose their plan of residential mortgage. In the recent years, financial institutions 
provide different types of repayment plans with different insurance and conditions to 
borrowers under the keen competitions. Home buyers need to come through a 
screening process before getting an approved residential mortgage debt. Screening 
process is to measure the repayment ability of home buyers and to decide the amount 
of loan available. This chapter introduces the mortgage terms, mortgage providers and 
mortgage instruments that home buyers faced and concerned. This helps to have a 
better understanding what home buyers face when choosing their residential mortgage 
plan to finance their property. 
 
2.1 INTEREST RATE 
Interest rate is the most important factor that affects the demand for residential 
mortgage debt. Increase in interest rate will increase the burden of monthly interest 
payment to home buyers. Interest rate is virtually fixed by Hong Kong Association of 
Banks in Hong Kong. Therefore, only limited degree of change in interest rate can be 
determined by the market or by financial institutions individually. Under Linked 
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Exchange Rate System since 1983, the exchange rate between U.S. dollar and Hong Kong 
dollar should be fluctuated within a fixed range. Interest rate is determined largely out 
of Hong Kong government control and it is going to follow closely to U.S. interest rate. 
However, financial institutions are free to determine their deposit rate and mortgage 
rate in order to determine their mortgage lending policy. Financial institutions usually 
increase the deposit rate or decrease the mortgage rate to order to increase their 
competitiveness to attract more customers.  
 
2.2 MORTGAGE INTEREST RATE 
Mortgage interest rate is offered by financial institutions to home buyers who need 
residential mortgage loan for purchasing property. Mortgage interest rates in different 
financial institutions in Hong Kong are usually linked to the prime interest rates at which 
banks lend money to corporations with the best credit standing
2
. In Hong Kong, the 
prime rate is closely tied to the Federal Reserve policy in the U.S. Mortgage interest rate 
is usually higher then prime rate before year 2000. However, financial institutions often 
charge mortgage interest rate lower than prime rate to attract more consumers having 
mortgage for purchasing property after year 2000. Besides, the prime rate is determined 
nominally by different financial institutions. However, large scale banks will change first 
and others financial institutions have to follow since small scale financial institutions 
usually borrow fund from large scale financial institutions. The discount that mortgage 
rate lower than prime rate varied mainly over past nine years (Fig. 2) since there is keen 
                                                             
2 In recent years, some financial institutions introduce some mortgage instruments in which the 
mortgage interest rates are linked to the Hong Kong Inter-Bank Offer Rate. 
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competition among financial institutions that forces them to charge a lower mortgage 
interest rate. In recent years, the discount between the rates fluctuated at the centre 
about -2.5%. (Appendix I) 
 
Figure 2 Mortgage Interest Rate and Prime Rate in Hong Kong (June 1998 to October 2007) 
 
Source: HKMA Monthly Statistical Bulletin, Hong Kong Monetary Authority 
 
2.3 LOAN-TO-VALUE RATIO 
When making a residential mortgage debt for purchasing property, home buyer needs to 
make a downpayment which is a major portion of the cost of property. Loan-to-value 
ratio is ratio of amount of residential mortgage debt to appraised value
3
 of property. It is 
                                                             
3 Appraised value is considered rather then actual transaction price when underwriting home 
mortgage loan. The purpose of using appraised value is to use as security for home mortgage loan. 
Independent valuation for appraised value is carried out by financial institutions or licensed 
professionals. 
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an important basic component of residential mortgage loan. Traditionally, financial 
institutions consider loan-to-value ratio as an important indicator of the riskiness of 
residential  mortgage loan. The lower the loan-to-value ratio, the lower the risk that the 
value of the property being insufficient to cover the remaining principal of residential 
mortgage debt, for instance, will be. Besides, different financial institutions have 
different lending policies. All financial institutions try to strike a balance between loan-
to-value ratio and default risk since increasing loan-to-value ratio will let financial 
institutions earn more profit. 
 
In Hong Kong, the loan-to-value ratio ceiling of residential mortgage loan dropped to 
below 90% in 1989, partly due to political uncertainty and the dramatic increase in 
property price. In November 1991, the Hong Kong Government released guidelines to 
financial institutions to lower the mortgage loan-to-value ratio ceiling to 70 percent of 
the value of property
4
 because the Hong Kong Government argued that the 70 percent 
mortgage loan-to-value ratio is necessary to protect the financial institutions in times of 
fluctuation of the value of property and it acts as a prudent measure adopted by 
financial institutions against over-exposure to the property market. However, people 
argued that the 70 percent mortgage loan-to-value ratio was introduced principally as 
an anti-speculative measure rather than as a value buffer for the financial institutions. 
The reason is the Hong Kong Government has failed to make available sufficient land to 
meet demand. Consequently, most financial institutions adopted the guidelines. Besides, 
                                                             
4 Hong Kong Monetary Authority (1998), Survey on Residential Mortgage in Hong Kong, Hong Kong 
Government Printer. 
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the mortgage loan-to-value ratio has worked well in protecting the banks from the 
fluctuations in property prices we have seen in recent economic cycles and helped to 
ensure the stability of the banking system in times of market volatility and uncertainty. 
 
In March 1999, the Hong Kong Mortgage Corporation Limited
5
 introduced the Mortgage 
Insurance Program enabling financial institutions to lend residential mortgage loans 
above the 70 percent loan-to-value ratio ceiling set by the Hong Kong Monetary 
Authority up to an 85 percent loan-to-value ratio on completed property without 
additional credit risk. In August 2000, the program was expanded to cover residential 
mortgage loans with a loan-to-value ratio from 85 percent to 90 percent. In July 2001, 
the program was further expanded to cover equitable residential mortgage loans on 
residential properties under construction with loan-to-value ratio of up to 90 percent. 
The product range of the program was made even more comprehensive with the 
introduction in July 2004 of the 95 percent loan-to-value ratio product for both 
completed residential properties and properties under construction. The major issues of 
Mortgage Insurance Program are summarized in the Table 1 below. The average loan-to-
value ratio of new residential mortgage loans approved is 62.4 percent in October 2007
6
. 
 
                                                             
5 The Hong Kong Mortgage Corporation Limited is established in March 1997. It is wholly owned by 
the Hong Kong Special Administrative Region Government through the Exchange Fund. 
6 Hong Kong Monetary Authority (2007), Residential Mortgage Survey, Hong Kong Government 
Printer, Hong Kong 
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Table 1 The Major Issues of Mortgage Insurance Program Launched by Hong Kong Mortgage 
Corporation Limited 
Time Major Issues 
March 1999 Launch of Mortgage Insurance Program with a maximum loan-to-
value ratio of 85% 
August 2000 Expansion of Mortgage Insurance Program increasing maximum loan-
to-value ratio to 90% 
July 2004 Expansion of Mortgage Insurance Program increasing maximum loan-
to-value ratio to 95% 
Source: The website of Hong Kong Mortgage Corporation Limited 
 
2.4 CONTRACTUAL REPAYMENT PERIOD 
Different contractual repayment period is chosen by different home buyers based on 
their cash flow management. Home buyers can choose longer contractual repayment 
period so that they can pay fewer mortgage repayment each month in order to get more 
cash in hand for consumption or investment. Ability of repayment is considered by each 
home buyer before choosing their contractual repayment period. On the other hand, 
financial institutions prefer short contractual repayment period rather than long 
contractual repayment period because short period gives less uncertainty to residential 
mortgage debt repayment. Besides, financial institutions will assess the risk in order to 
recommend a suitable repayment period to home buyers. 
 
Actually, there is no maximum contractual repayment period offered by financial 
institutions since it is an agreement between financial institutions and home buyers. 
Financial institutions often assess the risk of ability of repayment and the nature of 
14 
 
properties in order to set a minimum contractual repayment period. For example, 
payment-to-income ratio must be taken into consideration as payment-to-income ratio 
can mainly reflect home buyers’ ability of repayment. The average contractual 
repayment period for all new approved residential mortgage debt is increasing gradually 
in the last eight years and reaches 249 months in October 2007.
7
 (Fig. 3) 
 
Figure 3 Contractual Repayment Period of Residential Mortgage Loan (June 1998 to October 
2007) 
 
Source: Residential Mortgage Survey, Hong Kong Monetary Authority 
 
 
 
                                                             
7 Hong Kong Monetary Authority (2007), Residential Mortgage Survey, Hong Kong Government 
Printer, Hong Kong 
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2.5 MORTGAGE INSURANCE 
Mortgage insurance is to provide financial institutions with a guarantee against loss in 
the event of home buyer defaulting on residential mortgage debt commitment. The 
Mortgage Insurance Program
8
 was launched by the Hong Kong Mortgage Corporation 
Limited in March 1999 to promoting home ownership in Hong Kong. The Mortgage 
Insurance Program reduces the downpayment requirement for home buyers (higher 
loan-to-value ratio residential mortgage loan) without giving additional credit risk to the 
financial institutions and endangering the stability of the banking system in Hong Kong. 
Through mortgage insurance, Hong Kong Mortgage Corporate undertakes to repay the 
financial institutions against loss of principal and mortgage interest, and to cover any 
expenses incurred as a result of the failure of the home buyers to meet the obligations 
under a mortgage loan secured on the property. 
 
2.6 RESIDENTIAL MORTGAGE PROVIDERS IN HONG KONG 
Major residential mortgage providers in Hong Kong are the retail banks and finance 
companies. Big scale banks are dominating the residential mortgage market in the 
recent years. The market shares of HSBC, Hang Seng Bank and Bank of China are 9.7 
percent, 10.2 percent and 14.2 percent
9
 respectively. The market share of small scale 
banks is increasing gradually since small scale banks try to continually enhance their 
                                                             
8 The Mortgage Insurance Program provides insurance coverage to financial institutions for an 
amount of up to 25% of the property value in order to enable the financial institutions to advance 
home mortgage loans of up to 95% the property value. 
9 Website of Yahoo! News: http://hk.news.yahoo.com/ 
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competitiveness by providing more favorable residential mortgage plan in order to 
attract more customers. 
 
Instead of applying residential mortgage from the banks, there are many residential 
mortgage agency companies which are providing referral of residential mortgage loan 
services and residential mortgage consultation. Based on the requirement of the home 
buyers, the residential mortgage loan will be referred to certain suitable banks with 
favorable mortgage interest rate or causes of refunding. Those residential mortgage 
agency companies often corporate with various banks so they can get the quotes of the 
favorable residential mortgage plan for the home buyers. Approaching residential 
mortgage agency companies begins to become popular in the recent years since 
favorable residential mortgage loans can be gotten. 
 
Apart from the residential mortgage loan from banks, special mortgage arrangement 
such as co-financing scheme which is top-up finance in addition to mortgage loan from 
banks is offered by developers or other co-financiers. This mortgage loan is out of the 
bank system and is with higher risk, therefore, insurance is needed for using the co-
financing scheme. 
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2.7 CHOICE OF MORTGAGE INSTRUMENT IN HONG KONG 
According to Tse (2007), there are several mortgage instruments to meet the varying 
needs of home buyers. Some of commonly mortgage instruments used in Hong Kong are 
discussed below. 
 
2.7.1 FIXED RATE MORTGAGE 
Fixed rate mortgage is mortgage loan where the interest rate is fixed through the term 
of the mortgage loan. Therefore, mortgage repayment is not affected by change in 
interest rate. Mortgage interest rate of fixed rate mortgage is usually higher than that of 
adjustable rate mortgage due to the interest rate risk. Although fixed rate mortgage has 
a higher starting mortgage interest rate, it does not mean it is not a worse mortgage 
loan form compared to adjustable rate mortgage. The reason is the interest rate may 
rise during the term of the mortgage loan, the mortgage interest rate of adjustable rate 
mortgage may be higher than that of fixed rate mortgage in some terms so that the cost 
of adjustable rate mortgage becomes higher and the cost of fixed rate mortgage remain 
unchanged. Fixed rate mortgage gives a better certainty to both home buyers and 
financial institutions since they can have a better plan for the future. In Hong Kong, the 
typical term of fixed rate mortgage varies from 10 to 20 years. The most popular fixed 
rate mortgage is the fully amortized loan. 
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2.7.2 GROWING EQUITY MORTGAGES 
Growing Equity Mortgage is a fixed rate mortgage which has provisions that appeal to 
many home buyers. With the Growing Equity Mortgage, mortgage loans of 80, 90, or 95 
percent loan-to-value ratio are common with fixed mortgage interest rates and loan 
terms of 25 to 30 years. Although the mortgage interest rate is fixed, the monthly 
repayment rises only by a predetermined 3 to 4 percent a year. The increase in the 
amount of the monthly repayment is to reduce the remaining mortgage balance, it 
accelerates the payoff on the mortgage loan. The home buyers should consider the 
possibilities that the increase in monthly repayment may outstrip the increase in 
borrower’s salary, then it increases the possibility of default more likely. 
 
2.7.3 RAPID PAYMENT MORTGAGES 
Rapid Payment Mortgage is a kind of fixed rate mortgage which obtains the benefits of 
the Growing Equity Mortgage without incurring the disadvantage of increasing monthly 
repayments. Rapid Payment Mortgage is just the standard fixed rate mortgage with the 
shorter mortgage terms from the traditional, 10 to 15 years. However, shortening the 
mortgage term would greatly increase the fixed monthly principal and mortgage interest 
repayment. 
 
2.7.4 BIWEEKLY MORTGAGE 
Biweekly mortgage is a mortgage loan where the borrower makes mortgage repayment 
is settled every two weeks instead of every month. It was developed in Canada and was 
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introduced in the U.S. in 1985. The amount of mortgage repayment each term is 
calculated based on the principal of reducing balance repayment mortgage and it is one 
half of the amount a monthly mortgage repayment. Biweekly mortgage can let borrower 
make more savings because the principal balance is reduced faster due to a much 
shorter mortgage loan term. However, the borrower needs to consider whether they 
have  the ability to repay three terms of mortgage payment on one month. 
 
2.7.5 GRADUATED PAYMENT MORTGAGE 
Graduated payment mortgage is a negative amortization mortgage loan
10
 with low initial 
monthly payments which is gradually increased at a specified annual rate, graduation 
rate, over a specified time period, graduation period, up to usually 10 years. The 
mortgage repayment then remains fixed for the balance of the mortgage term. 
Graduated payment mortgage is often chosen by young home buyers or first-time home 
buyers who cannot afford large monthly repayment during the early years but they 
expect they will have a better financial condition in the future. However, home buyers 
may overestimate their future earnings potential and may not be able to keep up with 
the increased monthly repayments. Actually, although graduated payment mortgage lets 
home buyers save more money during the early years by paying low monthly 
repayments, the overall interest of graduated payment mortgage loan is higher than 
that of reducing balance repayment mortgage. 
                                                             
10 Negative amortization mortgage loan is the repayment for any period less than the interest charged 
over that period so that the outstanding balance of the mortgage loan increases. Negative 
amortization is not always bad. If the home buyer lives in a property where the value of property is 
growing at a faster rate than the outstanding loan balance is increasing yearly, it would pay for the 
home buyer to pay for the property using a Graduated Payment Mortgage. 
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2.7.6 TWO-STEP MORTGAGES 
Two-Step Mortgage is not common in Hong Kong but is very popular in North America. 
Variations of Two-Step Mortgages are available in Hong Kong. It is a fixed rate mortgage 
with a beginning mortgage interest rate as much as ¾ to 1½ percent below the market 
rate for a traditional fixed rate mortgage depending on the specific length of the initial 
step. After the initial step, the mortgage interest rate is adjusted according to the 
interest rate indices.  
 
2.7.7 ADJUSTABLE RATE MORTGAGE 
Adjustable rate mortgage is the most popular mortgage instrument in Hong Kong. About 
97.3 percent of approved residential mortgage loan is adjustable rate mortgage
11
 in 
October 2007. Adjustable rate mortgage is a mortgage loan where the mortgage interest 
rate is periodically adjusted based on the prime rate. Adjusted mortgage interest rate 
can let financial institutions have a steady margin since the cost of funding of financial 
institutions is usually related to the prime rate. Mortgage repayment made by the 
borrower may change over terms with the floating mortgage interest rate. Therefore, 
part of risks of a fluctuating interest rate is shared by the borrower. In Hong Kong, the 
Adjustable Rate Mortgage allows the borrower to have two alternatives for adjustment 
when mortgage interest rate increases. The borrower can either choose an increase in 
monthly payments with same term or an extension of the term with the monthly 
payment fixed. 
                                                             
11 Hong Kong Monetary Authority (2007), Residential Mortgage Survey, Hong Kong Government 
Printer, Hong Kong 
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2.7.8 REDUCING BALANCE REPAYMENT MORTGAGE 
Reducing balance repayment mortgage is a common mortgage instrument used in Hong 
Kong. It is a mortgage instrument in which there is a fixed monthly repayment consists 
of repaying the capital amount accruing to principal and accrued interest. The 
proportion of principal in the mortgage repayment increases from time to time since the 
accrued interest is calculated against the remaining balance. The fixed monthly 
repayment consists a higher proportion of accrued interest during the early years of the 
residential mortgage loan. 
 
2.7.9 SHARED APPRECIATION MORTGAGE 
Shared appreciation mortgage is a mortgage loan in which financial institutions agree to 
provide a mortgage interest rate lower than the market normal mortgage interest rate, 
in exchange for a share of the capital appreciation of the collateral property. The share 
of the capital appreciation is determined at the sale of the property or at the 
termination of the mortgage loan. Therefore, under the terms of the mortgage, the 
financial institutions decide to refinance the property with a long-term mortgage loan 
after 5 to 10 years, then it enables the borrower to pay the financial institutions share of 
the property appreciation even if the property is not sold. Although the financial 
institutions are able to share in any property appreciation, they have to bear an 
additional risk related to the value of the property. If there is a loss from selling the 
property by the borrower, the share of the capital appreciation is zero and that is the 
risk that financial institutions need to take. On the other hand, it is a suitable mortgage 
instrument for the borrower who is purchasing property for investment because of the 
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lower mortgage interest rate can be asked for. Shared Appreciation Mortgage is rare in 
Hong Kong and most financial institutions seldom provide this kind of mortgage loan for 
purchasing property. However, financial institutions in Hong Kong also offer some 
financing scheme similar to Shared Appreciation Mortgages for property development. It 
has been mainly used by commercial lenders in the U.S. and is relatively new to the 
residential mortgage market in Hong Kong. 
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3. LITERATURE REVIEW 
3.1 INTRODUCTION 
In this chapter, a literature review will be conducted to establish the fundamentals for 
understanding the theoretical principles of the determination of the loan-to-value ratio 
of residential mortgage loan. The size of residential mortgage debt mainly refers to the 
demand side of the market. (Follain, 1990) Besides, the typical home buyers have to 
worry about all of the issues investors do to purchase property as well as to decide the 
size of residential mortgage debt. They will concern the cost of debt and equity, 
diversification, transaction costs, liquidity constraints and non-housing expenses etc. 
Thus, understand easily what home buyers concern in order to select the suitable 
variables to construct the model, this study will be based on four factors the home 
buyers faced in deciding the loan-to-value ratio of residential mortgage loan which are 
determined by Narayanamurthy (1995). The four factors are financial institution 
mortgage policies
12
, non-financial-institution finance
13
, non-mortgage finance
14
, and 
personal savings finance
15
. The framework of the literature review will be shown in 
Figure 4 below. This Chapter can provide useful insight into theoretical foundations, 
                                                             
12 Financial institution mortgage policies factor is about mortgage lending policies such as the loan-
to-value ratio ceiling and payment-to-income ratio constraint decided by financial institutions. 
13 Non-financial-institution finance factor is about the special financing arrangement either at the 
beginning or after a specific program of repayment offered by other institutions which are not 
financial institutions. 
14 Non-mortgage finance factor is about the general loans rather then mortgage loan for the 
transaction expenses 
15 Personal savings finance factor is the factor affecting home buyers to choose to finance their 
property with their own personal savings. 
 methods and independent
loan-to-value ratio of residential mortgage loan
previous researches in the following sections
summary of studies from the literature review.
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(Follain, 1990)  Therefore, the home buyers need to satisfy the downpayment 
requirements with a requirement that the mortgage repayment as a percentage of 
income falls below some critical value in order to obtain the residential mortgage debt. 
(Brueckner, 1994) 
 
3.2.1 LOAN-TO-VALUE RATIO CONSTRAINT 
The residential mortgage loans are not purely demand-determined because there are 
downpayment constraints (loan-to-value ratio constraints) set by the local government 
and followed by the financial institutions. (Jappelli & Pagano, 1994; Jones, 1993) Loan-
to-value ratio constraint is a regulation that often sets maximum loan-to-value ratios of 
residential mortgage loan. This has limited credit to home buyers in order to restrict 
entry of home buyers to certain group of financial market and to prevent overexposure 
of financial institutions to residential mortgage market. 
 
Loan-to-value ratio constraint affects the home buyer’s property purchasing decision as 
well as the residential mortgage debt ratio. Relaxing loan-to-value ratio constraint, i.e. 
increasing loan-to-value ratio ceiling, has little effect on the home buyers’ decision on 
the loan-to-value ratio of residential mortgage loan and the property price since home 
buyers mainly concern their affordability of repayment. However, the overall demand 
for residential mortgage debt increases and the property market and economy in 
general have become more sensitive to changes in interest rates after the relaxing on 
loan-to-value ratio constraint. (Debelle, 2004; Meen, 1995) In addition, Turner (1997) 
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finds the relaxing loan-to-value ratio constraint will show up mostly in a larger share of 
home buyers who choose to borrow residential mortgage debt rather than in a higher 
loan-to-value ratio. However, he also get a similar result on property consumption that 
relaxing has a small effect on it. On the other hand, changes in loan-to-value ratio 
constraint will affect the decision on the loan-to-value ratio of residential mortgage loan 
for non-housing consumption to construct a more optimal personal portfolio. (Leece, 
2000) 
 
3.2.2 PAYMENT-TO-INCOME RATIO CONSTRAINT 
Payment-to-income ratio constraint is imposed by the financial institutions. It is to 
ensure the future ability to repay mortgage debt. The payment-to-income constraints 
are monthly payment which cannot exceed a fraction of home buyers’ income. This will 
constrain the maximum size of residential mortgage debt for each home buyer in which 
home buyers cannot choose their optimal loan-to-value ratio of residential mortgage 
loan freely. (Ellis, 2003; Hendershott, LaFayette, & Haurin, 1997) 
 
3.3 NON-FINANCIAL-INSTITUTION FINANCE 
3.3.1 SPECIAL MORTGAGE ARRANGEMENT 
Special mortgage arrangement offered by the developers will increase the addition 
inflow of residential mortgage debt to home buyers. The home buyers receiving the 
special mortgage arrangement will increase the loan-to-value ratio of residential 
mortgage loan in Hong Kong. (Narayanamurthy, 1995) Those special mortgage 
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arrangements are often to give extra mortgage in addition to the residential mortgage 
advanced by financial institutions, to allow home buyers just repay interest without 
principal in first several years or get refund from developer. This can help to reduce the 
cost of residential mortgage debt. In Narayanamurthy’s survey, it shows special 
mortgage arrangement creates additional flow of residential mortgage loan apart from 
mortgage loan offered by financial institutions and the loan-to-value ratios in residential 
mortgage loans increased during 1991 and 1993. 
 
3.4 NON-MORTGAGE FINANCE 
3.4.1 GENERAL FINANCIAL INSTITUTION LOANS 
General financial institution loans concept is mainly coming from purchasing property 
with non-mortgage forms of debt by Jones (1993). The non-mortgage form of debt is 
one kind of alternative source of funds which is available or allowed means of financing 
property. He suggests there should be possibility of financing property with non-
mortgage forms of debt
16
 rather than only using residential mortgage debt offered by 
financial institutions. Besides, one reason of any observed shortfall in the loan-to-value 
ratio of residential mortgage loan may be property purchasing partially financed by the 
debt which is not collateralized by the property. Therefore, due to possibility of non-
mortgage debt, the cost of non-mortgage debt should be considered. On the other hand, 
company usually purchases properties by access to alternative forms of finance, for 
                                                             
16 The non-mortgage debt is assumed to bear a fixed exogenous cost which is higher than the cost of 
home mortgage debt in Jones’ model (1994). Besides, Fase (1999) also suggests it is reasonable to 
assume that a higher rate of interest on the alterative source of funds.  
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example general financial institution loans, so the substitution-effect may be of greater 
importance. (Fase, 1999) However, in view of individual home buyer, Jones (1994) finds 
personal non-mortgage debt and residential mortgage debt appear to have largely 
separate financing role. In addition, non-mortgage borrowing may increase the home 
buyers’ burden and cause liquidity problems since the interest rate is relatively high. 
(Leece, 2000) Therefore, the substitution-effects are not important for residential 
mortgages loans as the non-mortgage debt is rarely used by home buyers in the U.S. and 
Canada.  (Fase, 1999; Leece, 2000) 
 
3.5 PERSONAL SAVINGS FINANCE 
3.5.1 COST OF RESIDENTIAL MORTGAGE DEBT 
The decision on the loan-to-value ratio of residential mortgage loan depends not only on 
the amount for the expenditure on financing property, but also on the cost of residential 
mortgage debt. The mortgage interest rate is a crucial component of the cost of 
residential mortgage debt. (Debelle, 2004; Fase, 1999; Huang, 1966; Muellbauer, 2006; 
Tsai, 2001) In addition, Brigham (1995) stated that the mortgage interest rate is price 
paid to debt capital. The mortgage interest rate on the capital market is endogenous 
variable of the demand for residential mortgage debt and also is the price indication at 
which the supplier of residential mortgage debt can attract home buyers at the capital 
market. (Fase, 1999)  
 
29 
 
There is a close relationship between the mortgage interest rate and the loan-to-value 
ratio of residential mortgage loan. Mortgage interest rate is found to be negatively 
related to the size of residential mortgage debt. (Debelle, 2004; Huang, 1966; Tsai, 2001) 
For example, mortgage interest rate makes the property purchasing even more difficult 
for willing home buyers, so the lower mortgage interest rate reduces the number of 
constraints of home buyers in order to borrow more for purchasing property. 
(Hendershott, LaFayette, & Haurin, 1997; Tsai, 2001) As a result, Fase (1999) finds that 
the loan-to-value ratio of residential mortgage loan is fairly mortgage-interest-rate-
sensitive as the size of residential mortgage debt mainly responds to changes in the 
mortgage interest rate. 
 
3.5.2 APPRECIATION POTENTIAL OF PROPERTY 
Property is just like as a commodity that has the ability to accumulate wealth for home 
buyers over time. Price appreciation of property is one kind of major issues for home 
buyers who regarded property as a type of investment tool. (Tsai, 2001) Many home 
buyers often expected their property to appreciate and generate a positive rate of 
return. Therefore, property market performance will influence the loan-to-value ratio of 
residential mortgage loan since residential mortgage loans are always regarded as a 
leverage to increase the rate of return on property. High gearing ratio, i.e. high ratio of 
residential mortgage debt to value of property, always appears with speculative 
preference during property market blooms since home buyers have more optimistic 
expectations about the property investment. (Baddeley, 2005; Cannaday & Yang, 1996; 
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McDonald, 1999) The loan-to-value ratio of residential mortgage loan will increase due 
to outperforming returns on property by leverage.  
 
On the other hand, Jones (1993) suggests the utility of spending home buyers’ personal 
savings includes both the utility of accommodations purpose and the utility of return via 
property price appreciation from investment in property. Property price appreciation 
would reduce the opportunity cost of equity in the property since the foregone return 
on other investment or consumption is reduced. (Leece, 2000) Therefore, home buyers 
will spend more personal savings on purchasing property rather then borrowing more 
residential mortgage debt during property market blooms. 
 
3.5.2 FINANCING NON-HOUSING ASSETS 
Several studies have attempted to address the issue of whether the loan-to-value ratio 
of residential mortgage loan derives more importantly from non-housing assets 
consumption or investment motivations. Bruneckner (1994), Jones (1993), Jones (1994), 
Jones (1995) and Sun, Liu & Zheng define the purposes of the demand for residential 
mortgage debt and non-housing assets consumption with rate of return on its 
investment which affects the loan-to-value ratio of residential mortgage loan. Jones 
(1994) and Loanides (1989) provide empirical model of property debt-to-equity ratio 
structures in order to distinguish the non-housing assets consumption objectives and 
they conclude that the non-housing assets investment motivation is dominant in 
deciding the loan-to-value ratio of residential mortgage debt. These findings show that 
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residential mortgage debt is substitute in financing home buyers portfolio objectives. 
Manchester and Poterba (1989) also have a similar result concluding negative 
relationship means the residential mortgage debt is partially used to finance non-
housing assets consumption and investment. 
 
There are two purposes of personal savings in financing property. Personal savings can 
be used to acquire non-housing assets or to reduce residential mortgage debt. (Jones, 
1994; Jones, 1995) The decision of using the personal savings to acquire non-housing 
assets rather than to minimize residential mortgage debt reflects the home buyers’ 
willingness to use more personal savings to finance its non-housing assets investment. 
Therefore, the decision on the loan-to-value ratio of residential mortgage loan is driven 
by the willingness of households to finance non-housing portfolio objective. 
 
Therefore, Jones (1994) suggests residential mortgage debt is decomposed into a 
component representing debt demand which is derived from housing demand and a 
residual excess demand. The demand for residential mortgage debt is interpreted as 
achieving the lifecycle plans for financing non-housing assets or consumption and very 
sizeable proportion of residential mortgage debt derives from non-housing assets 
demands in both the U.S. and Canada. (Jones, 1993; Leece, 2000) This excess demand 
derives principally from letting more personal savings to cope with the demand for non-
housing assets since home buyers are motivated to construct non-housing portfolio that 
will hedge uncertain property cost and their income. Thus, increasing in residential 
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mortgage debt ratio to invest more personal savings in financial assets is rational if the 
benefits from diversification
17
 exceed the loss of utility produced by the risk exposure of 
addition leverage. (Jones, 1994) Besides, adding financial assets to a portfolio dominated 
by real estate can reduce unsystematic risk. Therefore, increase in the loan-to-value 
ratios of residential mortgage loans would produce a more diversified portfolio. (Follain, 
1990) 
 
In line with Jones, Brunechner (1994) provides a model showing the decision on the 
loan-to-value ratio of residential mortgage loan depends critically on the relationship 
between the mortgage interest rate and the rate of return on non-housing assets 
investment where both rates can be stochastic or non-stochastic, and non-housing 
assets investment return is risky, since he thinks the mortgage interest rate and the rate 
of return on non-housing investment should differ, either higher or lower than each 
other. This appropriate rate of return on non-housing investment based on time and 
household-specific and it is endogenous to the utility maximization process. (Jones, 
1993) In Brunechner’s two-period model (1994), it also emphasizes the current period 
preference on the demand for residential mortgage debt depends on property 
consumption, and on consumption of a numeraire non-housing assets with wealth and 
future utility constraints. In Jones’ “excess residential mortgage debt” concept (1993), 
he concludes that any observed residential mortgage debt in excess minimum 
                                                             
17 There are two conditions to make a diversified portfolio of assets the appropriate alternative 
investment. Firstly, there is indivisibility and over investment in property. Secondly, there is a 
negative or small positive covariance of the diversified portfolio and owner occupied property. 
(Leece, 2000) 
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residential mortgage debt is attributable to objective unrelated to property 
consumption but related to non-housing assets consumption. 
 
Therefore, Jones (1993) suggests the modeling of the loan-to-value ratio of mortgage 
loan should focus upon property portfolio goals and the willingness of households to use 
residential mortgage debt to meet goals of non-housing assets consumption because the 
mortgage positions should be well excess of the minimum property finance 
requirements. The borrowing in excess of the debt minimization optimum is 
interpretable as financing non-housing assets. However, increase in level of residential 
mortgage debt will reduce the purchasing power under a certain income level although 
it increases the wealth level for non-housing consumption. (Hendershott, LaFayette, & 
Haurin, 1997) Therefore, not all of the home buyers will borrow up to the limit of their 
property collateral or seek the largest residential mortgage loan available based upon 
their collateral, although debt maximization may permit home buyers to purchase 
property with minimal disturbance to its portfolio of non-housing assets. Nearly half of 
the U.S. households have no mortgage debt for instance. (Jones, 1993) 
 
Also, home buyers’ demand for non-housing assets constitutes the primary determinant 
of the loan-to-value ratio of residential mortgage loan since there are strong linkages 
between specific non-housing assets
18
 demands and the demand for excess residential 
                                                             
18 Specific assets include household equity in second homes and investment real estate, professional 
and closely held business assets, marketable financial assets, deposit forms of liquid assets and motor 
vehicles. 
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mortgage debt. (Jones, 1994) However, the choice of financial assets has essentially little 
impact on excess residential mortgage debt demand. This result suggests the demand 
for residential mortgage debt is not significantly driven by a portfolio diversification 
motive, or by the specific objects of hedging uncertain property cost. It induces that few 
home buyers will borrow in residential mortgage debt to finance liquid asset positions. 
 
After determining the residential mortgage debt does consist of two components, for 
property consumption and for non-housing assets consumption, the degree of the 
demand for optimal residential mortgage debt for each home buyer is determined 
depending on the relationship between the mortgage interest rate and the rate of 
return on non-housing assets investment. (Brueckner, 1994) It does not matter whether 
both the future property price and income level is stochastic, mortgage interest rate and 
the rate of return on non-housing assets investment are main factors to determine the 
size of residential mortgage rate because the borrower cannot know for certain his 
future income and resale of his property. The rate of return on non-housing assets 
investment is one kind of foregone rate of return that can be divided into stochastic and 
non-stochastic. (Brueckner, 1994; Leece, 2000) Savings deposit rate
19
 is one kind of non-
stochastic rates of return on non-housing assets. There are two situations between the 
mortgage interest rate and the non-stochastic rate of return on non-housing assets. One 
is when the non-stochastic rate of return on non-housing assets is higher than the 
                                                             
19
 Savings deposit rate and the loan-to-value ratio of the residential mortgage rate are negatively 
correlated in U.S. in the 1970s. (Jappelli & Pagano, 1994) 
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mortgage interest rate
20
, and the other is when the non-stochastic rate of return on 
non-housing assets is lower than the mortgage interest rate. When non-stochastic rate 
of return on non-housing assets is higher than the mortgage interest rate, the consumer 
will use the largest possible mortgage debt, i.e. up to the maximum loan-to-value ratio, 
to let more savings invest in non-housing assets since the residential mortgage debt is 
comparatively cheap. (Brueckner, 1994; Leece, 2004) Therefore, the consumer could 
borrow an extra dollar of mortgage funds and invest it at higher rate. The rational 
consumer uses the largest possible residential mortgage debt to free up funds for 
investment at a relatively high return. However, not all consumers will borrow the 
largest residential mortgage debt to invest and full discharges of residential mortgage 
debt are also common based on the Brunechner’s (1994) research. Jones (1993) also 
found the similar result
21
. Besides, it will not happen in Hong Kong since the savings 
deposit rate is always higher than the mortgage interest rate. Therefore, this will not be 
one consideration in the research. In Hong Kong, the mortgage interest is not always tax 
deductible and the investment is also not taxed. The savings deposit rate is likely to be 
lower than the mortgage rate. This relationship may hold for home buyers who choose 
to purchase property without any residential mortgage debt that it is not optimal to 
save. (Brueckner, 1994; Leece, 2004) Increasing in the loan-to-value ratio of residential 
mortgage loan for the purpose of non-housing assets investment is not worthwhile for 
every home buyer where there is relatively high cost of the debt. However, Jones (1993) 
                                                             
20 The interest rate is in net of tax, under the U.S. tax code, taxation of investment income is balanced 
by deductibility of mortgage interest with pretax investment returns rate typically exceeding the 
pretax mortgage interest rate. Therefore, the non-stochastic rate of return may be higher the 
mortgage interest rate. 
21 About 46 percent of U.S. households have no residential mortgage debt. 
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shows excess amounts of residential mortgage debt are frequently positive among 
Canadian households
22
. The reason is the mortgage borrower might then maintain a 
positive savings deposit balance to deal with financial emergencies. 
 
Besides the non-stochastic rate of return on non-housing assets investment, stochastic 
rate of return on non-housing assets is another important factor considered in 
Brunechner’s (1994) model. Build-up of property equity is a principal method of saving 
in the world although the expected non-housing assets investment return may exceeds 
the mortgage interest rate. The reason is the risky return dampens the incentive to 
acquire investment fund through mortgage borrowing. As a result, it may be optimal for 
the home buyers to invest while holding an intermediate size mortgage. (Brueckner, 
1994) However, on the other hand, if home buyers believe that the mortgage interest 
rate they face exceeds the rate of returns they can earn on their non-housing assets 
investments, then they would be expected to have low loan-to-value ratio residential 
mortgage debt. (Follain, 1990) 
 
In addition, Jones (1993) and Turner (1997) also think the rate of return on non-housing 
assets is important to determine the size of the residential mortgage debt. The 
relationship between mortgage interest rate and rate of return on investment is 
household specific and that a sizeable proportion of the U.S. households may face 
mortgage interest rate is higher than rate of return on non-housing assets investment. 
                                                             
22 In Canada, the mortgage interest rate is not tax deductible but the income and investment is taxed. 
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3.5.3 WEALTH POSITION 
Wealth level and liquidity position will affect the loan-to-value ratio of residential 
mortgage loan and choice of mortgage instrument in order to determine portfolio 
composition. (Jones, 1995; Leece, 2000) The wealth constraints are the equity 
contribution to property purchasing that cannot exceed the wealth available for 
downpayment and the loan-to-value ratio that cannot exceed a maximum. 
(Hendershott, LaFayette, & Haurin, 1997) 
 
The wealth and liquidity constraints will affect the importance of the opportunity cost of 
equity in property. (Leece, 2000) Liquidity constrained home buyers give positive utility 
to flexibility of repayment rather than non-housing assets investment, so they have a 
low opportunity cost of equity and try to maximize utility by maximizing the property 
value. (Hendershott, LaFayette, & Haurin, 1997; Leece, 2000) Also, they will not consider 
the rate of return on the non-housing assets as the appropriate opportunity cost of 
equity. On the other hand, wealthier home buyers can adopt fully hedge portfolio 
against changes in the cost of debt and the value of property. (Leece, 2000) Therefore, 
they choose the loan-to-value ratio more depending on their portfolio diversification 
desires and their aversion to risk, and more focusing on the cost of residential mortgage 
debt relative to both the cost of other debt financing and the returns on non-housing 
assets. (Hendershott, LaFayette, & Haurin, 1997) Usually, wealthier home buyers try to 
prevent high portion of wealth in property equity that will expose the home buyers to 
financial risks because they want to prevent all of their assets being placed in one 
basket. (Follain, 1990) Nevertheless, wealthier home buyers are less concerned with the 
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fluctuations of the mortgage interest rate since the cost of residential mortgage debt is 
not much a problem to the wealthier home buyers. (Tsai, 2001) 
 
3.5.4 INCOME LEVEL 
It is natural to link the income level of the home buyers to the affordability of repaying 
the residential mortgage debt. Home buyers with high income level usually have a 
higher loan-to-value ratio of residential mortgage loan since they have ability to have a 
larger repayment. (Huang, 1966; Sun, Liu, & Zheng; Turner, 1997) In addition, the loan-
to-value ratio of residential mortgage loan is influenced by the home buyers’ current 
income level rather the permanent income level since the permanent income level or 
lifetime income cannot easily be predicted. (Turner, 1997) 
 
3.5.5 TAX REGIME 
Tax considerations and transactions costs will influence the decision of home buyers on 
the loan-to-value ratio of residential mortgage loan. The cost of debt depends critically 
on the existing tax system, especially the marginal tax rates. (Cannaday & Yang, 1996; 
Jones, 1995; Leece, 2000; Turner, 1997) Income tax considerations increases spread 
between the cost of debt and equity. (Follain, 1990) As discussed, the cost of debt and 
equity is the main issue to be considered to decide the size of residential mortgage debt. 
 
Besides the general tax system, treatment of mortgage interest tax relief, that is 
mortgage interest payments being deducted from taxable income, is also considered. 
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Mortgage interest tax relief would probably decrease the cost of residential mortgage 
debt. (Follain, 1990; Follain & Dunsky, 1997) Therefore, it would produce significant 
structural changes in the loan-to-value ratio of residential mortgage loan as well as the 
total demand for non-housing assets financed by the mortgage debt. (Jones, 1994) 
Therefore, the effect of change in the tax system on the loan-to-value ratio of residential 
mortgage loan should be considered. 
 
3.6 SUMMARY OF LITERATURE REVIEW 
The literature review builds an important theoretical framework for constructing the 
model of the loan-to-value ratio of residential mortgage loan. Firstly, the decision on the 
loan-to-value ratio of residential mortgage loan depends on four factors that are 
financial institution mortgage policies, non-financial-institution finance, non-mortgage 
finance and personal savings finance. In this study, model will be constructed based on 
those four factors. Secondly, various variables which are likely to influence the decision 
on the size of residential mortgage debt are found under those four factors. Those 
variables are commonly some general economic figures such as mortgage interest rate, 
property market performance, non-housing assets performance, wealth position and 
income level. Some policies like loan-to-value ratio constraints, income-payment ratio 
constraints and existing tax regime will also affect the demand for residential mortgage 
debt. All previous studies provide helpful perception on the study structure as well as 
basis for choosing the independent variables. 
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4. METHODOLOGY 
4.1 INTRODUCTION 
This chapter attempts to give an overall description of the model for investigating 
empirically the determinants of the loan-to-value ratio of residential mortgage loan in 
Hong Kong. The multiple regression analysis and statistical tool for constructing and 
evaluating the residential mortgage debt ratio model will be introduced in the following 
section. Besides, the hypothesis statement will be stated in last section of this chapter. 
 
4.2 MULTIPLE REGRESSION ANALYSIS 
This study aims at studying the determinants of the loan-to-value ratio of residential 
mortgage loan in Hong Kong. Therefore, multiple regression analysis is used as the 
statistical tool in order to find the relationship between the residential mortgage debt 
decision and a number of proposed independent variables. 
 
The loan-to-value ratio of residential mortgage loan will be model in a single equation 
econometric function estimated by Ordinary Least Squares. The sum of the squared 
differences between the actual and estimated values will be minimized by Ordinary 
Least Squares since the function is estimated from the data pool. The loan-to-value ratio 
of residential mortgage loan can therefore be represented by the following general 
multiple linear regression model: 
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 )1.(.............3322110 ε++++++= nnXaXaXaXaaLTV  
 
where LTV is the average loan-to-value ratio, which is the dependent variable; X1, X2, X3, 
… , Xn are the n independent variables to be tested; a0 is the constant term or the 
intercept; a1, a2, a3, … an are the parameters to be estimated; and ε is the stochastic 
term. 
 
4.3 STATISTICAL TOOLS AND TESTS 
In this study, EViews
23
 will be used to construct the multiple linear regression model. 
There are three statistical tests which are coefficient of determination (R-squared), F-
statistic and t-statistic will be used in EViews to find the significance and impact of each 
explanatory variable on the dependent variable, and also determine the overall 
significant and explanatory power of the model. 
 
4.4 COEFFICIENT OF DETERMINATION (R-SQUARED) 
R-squared is the percentage of response variable variation that is explained by its 
relationship with one or more explanatory variables. It shows how well the multiple 
linear regression model fits the data. In general, the higher the R-squared, the higher the 
explanatory power of the model specification. The R-squared is always between 0 and 
100 percent. The R-squared will always increase when a new explanatory variable is 
                                                             
23 EViews, Version 5.0, Copyright @ 2004, Quantitative Micro Software. 
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added but it does not mean the model is more fit to the data. Therefore, adjustment of 
R-squared is important. A model with more explanatory variables may appear to have a 
better fit simply. However, some increases in R-squared may be due to chance alone. 
Hence, adjusted R-squared will be used as a useful tool for comparing the explanatory 
power of models with different numbers of explanatory variables. The adjusted R-
squared will increase only if the new explanatory variable improves the model more 
than would be expected by chance and versa vice. Adjusted R-squared is usually lower 
then R-squared and it can be a negative value since the model is poorly specified. 
 
4.5 T-STATISTIC OR P-VALUE 
t-statistic is the value of the estimated coefficient that shows the effect of a unit change 
of the explanatory variable on the dependent variable. t-test is used to measure the 
difference between an observed statistic and its hypothesized population parameter in 
units of standard error. It compares the observed t-statistic to critical value in the t-
distribution to determine whether the difference between the estimated and 
hypothesized valued of the population parameter is statistically significant. If the t-
statistic is greater than the critical value, the explanatory variable is significant. 
 
Besides the t-statistic, p-value can also indicate the significance of each explanatory 
variable. P-value is used to determine the fitness of rejecting the null hypothesis in a 
hypothesis test. However, p-value can aid in assessing the significance of each 
explanatory variable in multiple linear regression model. The range of p-value is from 0 
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to 1. The smaller the p-value, the smaller the probability of rejecting the null hypothesis 
as a mistake that means the more significant the explanatory variable is. For example, 
when the p-value is 0.02, the corresponding coefficient is significant at 98 percent 
confidence level. The coefficient for the explanatory variable is significantly is different 
from 0 and the explanatory variable will likely be a meaningful addition to the model. 
Usually, the coefficient of the explanatory is said to be significant at the 5 percent level. 
 
4.6 F-TEST 
F-test is a null hypothesis test that tests whether all coefficients of each explanatory 
variable are equal to 0 in order to examine the overall significance of the model. F-test 
evaluates whether the observed f-statistic exceeds a critical value from the F-
distribution. If the f-statistic exceeds the critical value, the null hypothesis is rejected 
that means at least one of the explanatory variables helps to explain the dependent 
variable.  
 
4.7 DIAGNOSTIC TESTS 
In constructing a multiple linear regression model involving time series data, there may 
be the problems of non-stationary, autocorrelation and heteroskedasticity. 
 
 
 
44 
 
4.7.1 TEST FOR STATIONARY PROCESS 
Raffalovich (1994) pointed out “it is not unusual for time series data to trend through 
time”. There are two types of stationary process which are trend stationary process
24
 
and difference stationary process
25
. Trends in time series may produce spurlous 
covariation among variables in the multiple linear regression model. Therefore, it is 
necessary to construct the model with those processes correctly by detrending time 
series. Dickey-Fuller GLS estimator in the EViews will be used to test for stationary in this 
study. The test involves calculating the familiar t-statistic which is used to compare to 
the critical value. If the time series is non-stationary, the time series should be corrected 
by using first-order differentiation for constructing a further multiple linear regression 
model. 
 
4.7.2 AUTOCORRELATION/SERIAL CORRELATION 
Autocorrelation means that the adjacent observations are correlated. If they are 
correlated, the Ordinary Least Squares estimation of equation will underestimate the 
standard error of the coefficients. As a result, the effect of lagged output of explanatory 
variables may appear to be highly significant but they may not be. The Durbin-Watson 
statistic can clearly indicate the presence of autocorrelated disturbances. (Raffalovich, 
1994) The Durbin-Watson statistic determines whether the correlation between 
adjacent error terms is 0. When the Durbin-Watson statistic is very close to 2, the effect 
of the autocorrelation can be minimized. 
                                                             
24 Trend stationary process produces a constant rate of change in the level of a variable. 
25 Difference stationary process produces a random rate of change in the level of a variable. 
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4.7.3 HETEROSKEDASTICITY 
Heteroskedasticity refers to unequal variance in the standard error of the regression 
since the variance of the standard error is assumed to be constant for the explanatory 
variables. The standard error varies or increases with each observation which is often 
seen in time series measurements. Although the presence of heteroskedasticity does 
not cause the coefficient of explanatory variables to be biased, the standard error of the 
coefficient tending to be underestimated will affect the validity of t-test, f-test and R-
squared of the multiple linear regression model. 
 
White’s Test will be introduced to correct the heteroskedasticity. However, the 
coefficient of the explanatory variables may be changed, thus the p-value may be 
changed. Comparing the significance of the coefficients in the model with White’s Test 
with that in the original model is needed so that the magnitude of the problem of 
heteroskedasticity can be measured. 
 
4.8 HYPOTHESIS 
This study is to investigate the determinants of the loan-to-value ratio of residential 
mortgage loan in Hong Kong. And the impacts of the property market performance and 
stock market performance are mainly focused. Therefore, whether the property market 
performance and the stock market performance do influence the loan-to-value ratio of 
residential mortgage loan or not is set as the hypothesis. The hypothesis is shown as 
follows: 
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H1: The positive property market performance provides a positive impact on the loan-to-
value of residential mortgage loan in Hong Kong. i.e. increase in residential property 
price increases the loan-to-value ratio of residential mortgage loan 
 
H2: The positive stock market performance provides a positive impact on the loan-to-
value of residential mortgage loan in Hong Kong. i.e. increase in Hang Seng Index 
increase the loan-to-value ratio of residential mortgage loan 
 
If the result of the Ordinary Least Squares regression model shows there is a significant 
positive relationship between the property market performance and the loan-to-value 
ratio of residential mortgage loan, thus H1 is not rejected. Also, if the result shows the 
relationship between the stock market performance and the loan-to-value ratio of 
residential mortgage loan is positive significantly, then H2 is not rejected. 
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5. EMPIRICAL MODEL 
5.1 INTRODUCTION 
This chapter will provide an overview of the empirical model for investigating the 
principle determinants of the loan-to-value ratio of residential mortgage loan at the 
macroeconomic level in Hong Kong. The next section will describe the independent 
variables which is affecting the home buyers’ residential mortgage debt ratio. The model 
specification will be constructed on the basis of multiple linear regression model. All the 
proposed independent variables will be studied with justification based on the current 
situation in Hong Kong and previous studies in Section 5.3. The expected effect of the 
independent variables on the residential mortgage debt ratio will be given by giving the 
expected sign of the coefficients. The specification of data which defines the period of 
study, source of data will be also given in the last section in this chapter. 
 
5.2 MODEL SPECIFICATIONS 
Various independent variables will be examined to determine the loan-to-value ratio of 
residential mortgage loan in Hong Kong. The multiple linear regression model will be 
constructed according to four main factors of changing ratio of residential mortgage 
debt determined by Narayanamurthy (1995). Those four factors are banks mortgage 
policies, non-banking financing, non-mortgage bank finance and financing with personal 
savings which are discussed in Chapter 4. In Hong Kong, financing the property purchase 
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with non-mortgage debt is as not popular as in the U.S. and Canada
26
. Therefore, home 
buyers are assumed to choose to hold no non-mortgage debt and the only form of debt 
available to the household is assumed to be residential mortgage debt collateralized by 
the principal property in this study. Therefore, the factor of non-mortgage bank finance 
will not be considered to be the independent variable. Thus, the demand for residential 
mortgage debt will be expressed as a function of banks mortgage policies factors, non-
banking financing factors, and financing with personal saving factors.  
 
LTV = f(Banks mortgage policies factors, non-banking financing factors, financing with 
personal saving factors) 
 
The above function will be specified for empirical estimation. Firstly, the function is 
assumed to be a linear model which will be constructed by a set of time series data. 
Before implementing the model with time series data, the time series data will be tested 
by unit root test for ensuring that the data is stationary. The independent variables 
which belong to those three factors will be described in the later section. 
 
The observed average loan-to-value ratio for financing the residential property from the 
Residential Mortgage Survey published by Hong Kong Monetary Authority is taken as a 
measure of the loan-to-value ratio of residential mortgage loan so it will act as the 
                                                             
26 Jones (1994) finds personal debt and home mortgage debt appear to have largely separate 
financing role. 
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dependent variable. Besides, the time lag effect of the independent variables will be 
considered since time is needed for home buyers to respond to the changes in the 
factors in order to determine the loan-to-value ratio of residential mortgage loan. The 
time lag of the variables will be estimated by trial and error in order to find the most 
significant time lag for each variable. 
 
The review of previous mortgage choice models identifies several common variables 
used to determine the loan-to-value ratio of residential mortgage loan. The independent 
variables are divided into the factors determined by Narayanamurthy (1995) as 
discussed in Chapter 4. Financial institution mortgage policies factors include maximum 
loan-to-value ratio constraint and payment-income constraint. Only three maximum 
loan-to-value ratio constraints (M85: Maximum 85% loan-to-value ratio ceiling from 
March 1999 to July 2000; M90: Maximum 90% loan-to-value ratio ceiling from August 
2000 to June 2004; M95: Maximum 95% loan-to-value ratio ceiling from July 2004 to 
October 2007) in different periods will act as a dummy variable in the model since 
income constraint is business secret for each financial institution and it changes due to 
different borrowers. These financial institution mortgage policies variables reflect how  
relaxing on the residential mortgage loan-to-value ratio ceiling in the recent years 
affects the loan-to-value ratio of residential mortgage loan. For the non-banking 
financing factors, the percentage of co-financing scheme (CFS) used by home buyers will 
be treated as an independent variable in the model since co-financing scheme will be 
with some favorable causes that reduce the cost of residential mortgage debt. Therefore, 
it is added to minimize the impact of co-financing scheme on the general loan-to-value 
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ratio in the residential property market. And all home buyers are assumed to make 
rational mortgage choice on the loan-to-value ratio of residential mortgage loan. 
 
Personal savings finance factors are mainly investigated in the previous studies. With 
specific consideration of the cost of debt and the cost of equity, and with reference to 
previous studies, there are four variables in financing with personal savings factors to be 
incorporated into the model specification. They include mortgage interest rate (MR), 
property market performance (PMP), stock market performance (SMP), wealth level and 
income level (I). In the study, the wealth level of all home buyers is assumed to be high 
enough to choose their suitable loan-to-value ratios on their residential mortgage loans 
since Hong Kong people are living in the one of the most advanced economies region in 
Asia that they should have high liquidity position to choose their size of residential 
mortgage debt. (Tsai, 2001) It ensures all home buyers to be able to choose the optimal 
loan-to-value ratio of residential mortgage loan freely. Besides, due to insufficient data 
of home buyers spending preference in Hong Kong, majority part of the personal savings, 
except part of it for emergency purpose, of home buyers is assumed to be invested in 
the stock market in Hong Kong. Those variables in personal savings finance factors 
reflect the preference of home buyers’ consumption in Hong Kong. The proxies for all 
the independent variables are shown in Table 2. Details and justification for selecting 
these independent variables are discussed in the next section.  
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Since the financial institutions usually decide their mortgage lending policy depending 
on the value of previous month in order to prevent over-exposure to the residential 
mortgage market, the loan-to-value ratio of residential mortgage loan will be affected by 
its own value on the previous month. Thus, autocorrelation between the error terms 
may exist in the regression model. Problem of autocorrelation will underestimate the 
standard error of the coefficients. Therefore, autoregressive term AR(1) is added in the 
regression model to adjust wrong estimation of coefficients of variables due to 
autocorrelation. With specification of the explanatory variables, Equation 1 will be 
refined into the following: 
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for each of k1, …, k10 = 0, 1, 2, 3, …… ; where k1, …, k10 represent the number of lag for 
their respective independent variables. 
 
  
52 
 
Table 2 Summary of Proxies of Different Variables 
Variables in Model 
Specification 
Denoted by Proxied By 
Dependent Variable 
Average Loan-to-value 
Ratio (%) 
LTV Average loan-to-value ratio 
of new approved residential 
mortgage loan 
Independent/Explanatory Variables 
Banks Mortgage Policies Factor 
85% Maximum Loan-to-
value Ratio Constraint 
from March 1999 to July 
2000 
M85 Dummy variable 
(March 1999 to July 2000 = 
1, 0 for otherwise) 
90% Maximum Loan-to-
value Ratio Constraint 
from August 2000 to June 
2004 
M90 Dummy variable 
(August 2000 to June 2004 
= 1, 0 for otherwise) 
95% Maximum Loan-to-
value Ratio Constraint 
from July 2004 to October 
2007 
M95 Dummy variable 
(July 2004 & onwards = 1, 0 
for otherwise) 
Non-banking Financing Factor 
Co-financing Scheme (%) CFS Percentage of residential 
mortgage loans associated 
with co-financing schemes 
Financing with Personal Savings Factor 
Mortgage Interest Rate (%) MR Average effective standard 
mortgage rate quoted by 
the principal banks in Hong 
Kong 
Property Market 
Performance 
PMP Private domestic property 
price index for all classes 
Stock Market Performance SMP Hang Seng Index 
Income Level I Real wage Index for 
Employees in all industry 
sectors 
 
5.3 INVESTIGATIONS OF THE VARIABLES 
In this section, both dependent and independent variables in the loan-to-value ratio of 
residential mortgage loan model will be investigated. The dependent variable is the 
average loan-to-value ratio in monthly approved mortgage. For the independent 
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variables, the rationale for the selection and inclusion will be studied with justification 
based on the current situation in Hong Kong and previous studies. 
 
5.3.1 DEPENDENT VARIABLE 
5.3.1.1 Average Loan-to-value Ratio (LTV) 
Average loan-to-value ratio of residential mortgage loan is regressed with eight 
independent variables so as to identify the determinants of the loan-to-value ratio of 
residential mortgage loan in Hong Kong. The average loan-to-value ratio is compiled in 
the monthly Residential Mortgage Survey by the Hong Kong Monetary Corporation. 
Average loan-to-value ratio is averagely weighted by the amount of new mortgage loans 
approved during the surveyed month by individual reporting financial institutions. As 
can be seen from Figure 5 below, the average loan-to-value ratio remained at a low level 
between June 1998 and June 2000. The average loan-to-value ratio in the period 
between July 2000 and September 2002 was dramatically increasing and reached the 
top, 68.9 percent on September 2002. The average loan-to-value ratio began to fall from 
October 2002 onwards and moved momentum within 66 percent to 62 percent from 
November 2002 to June 2005. After June 2005, the average loan-to-value ratio began to 
move at lower level until December 2006. In 2007, the average loan-to-value started to 
increase gradually. The mean of average loan-to-value ratio was 62.4 percent between 
August 1999 and October 2007.  
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Figure 5 Average Loan-to-value Ratio of Residential Mortgage Loan in Hong Kong (Aug 1999 to 
Oct 2007) 
 
Source: Residential Mortgage Survey, Hong Kong Monetary Authority 
 
5.3.2 INDEPENDENT VARIABLES 
5.3.2.1 Financial Institutions Mortgage Policies Factor Variables 
5.3.2.1.1 Loan-to-value Ratio Constraints (M85, M90, M95) 
As discussed, the Hong Kong Mortgage Corporation introduced the Mortgage Insurance 
Program enabling financial institutions to lend residential mortgage loans at about 70 
percent loan-to-value ceiling up to 85 percent in 2000, 90 percent in 2001 and even 95 
percent in 2004. The time of all reliefs are shown as Figure 6 below. Relief in loan-to-
value ratio constraints will directly affect the home buyers’ decision on the loan-to-value 
ratio of residential mortgage loan. It allows home buyers to have more flexibility to 
construct their portfolios. The study by Leece (2000) indicated a significant and positive 
relationship between the relief in loan-to-value ratio constraint and the loan-to-value 
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5.3.2.2 Non-financial-institution Finance Factor Variables 
5.3.2.2.1 Co-financing Scheme (CFS) 
As discussed, special mortgage arrangement for residential mortgage loan is mostly 
offered to home buyers in the primary market and for certain new residential 
properties. A significant number of home buyers are able to use co-financing scheme 
offered by developers during year 2001 to year 2003. (Fig. 7) Therefore, percentage of 
home buyers using co-financing scheme is added into the model. Co-financing scheme 
allow home buyers to borrow more money to finance their property and those co-
financing schemes are always launched with some favorable causes such as refunding 
that will reduce the cost of residential mortgage debt. In addition, in the survey studied 
by Narayanamurthy (1995), special mortgage arrangement creates additional flow of 
residential mortgage loan and the loan-to-value ratios in residential mortgage loans 
increase due to the launch of special mortgage arrangement. Therefore, a positive 
relationship between the percentage of using co-financing scheme and the loan-to-value 
ratio of residential mortgage loan is expected in the study. 
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Figure 7 Percentage of Home Buyers Using Co-financing Scheme in Hong Kong (June 1998 to 
October 2007) 
 
Source: Residential Mortgage Survey, Hong Kong Monetary Authority 
 
5.3.2.3 Personal Savings Finance Factor Variables 
5.3.2.3.1 Mortgage Interest Rate (MR) 
Mortgage interest rate is an essential issue that home buyers would concern before 
making any property purchasing decision. The higher the mortgage increase rate, the 
higher the cost of residential mortgage debt. The relationship between the mortgage 
interest rate and the loan-to-value ratio of residential mortgage loan has been widely 
studied. Most previous researches usually give a negative relationship. The loan-to-value 
ratio of residential mortgage loan is expected to be negatively affected by increase in 
the mortgage interest rate. 
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5.3.2.3.2 Property Market Performance (PMP) 
Residential property is an expensive commodity as well as an investment tool in Hong 
Kong. Property market performance will influence the loan-to-value ratio of residential 
mortgage loan. Riskier people prefer to use residential mortgage loans as a leverage to 
increase the rate of return on the property. During property market blooms, riskier 
people should increase the size of residential mortgage debt in order to lever the return. 
(Baddeley, 2005) On the other hand, reducing the size of residential mortgage debt, i.e. 
spending more personal savings, can reduce the opportunity cost of equity in the 
property. Since Hong Kong people are relatively riskier, the impact of positive property 
market performance on the loan-to-value ratio of residential mortgage loan is expected 
to be positive.  
 
5.3.2.3.3 Stock Market Performance (SMP) 
Return on the stock market is one kind of stochastic return on non-housing assets 
investment. The expected return on stock market may exceed the mortgage interest 
rate, and the saving rate in Hong Kong is always lower than the mortgage interest rate. 
Therefore, there is an opportunity for home buyers to invest in the stock market while 
holding a higher loan-to-value ratios residential mortgage debt to free up more savings 
for non-housing assets investment. The relationship between the demand for extra 
residential mortgage debt and the stock market performance is different from home 
buyers to home buyers. (Brueckner, 1994; Jones, 1993; Turner, 1997) Due to the high 
risk preference of Hong Kong people, Hong Kong home buyers are expected to increase 
the loan-to-value ratio of residential mortgage loan to free up more savings for stock 
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investment during stock market blooms. Therefore, a positive relationship is expected in 
the study. 
 
5.3.2.3.4 Income Level (I) 
Income level reflects the affordability of repayment of residential mortgage debt. The 
change in income level is very little in recent years and the range of the income level is 
between 144 and 153. (Fig. 8) The size of residential mortgage debt is constrained by 
income level due to non-housing assets consumption. With a higher income level, home 
buyers may borrow more for further consumption since they have the ability to have 
larger repayment each term. The study by Turner (1997), home buyers with high income 
will have a higher loan-to-value ratio of residential mortgage loan. Therefore, the 
relationship between the loan-to-value ratio of residential mortgage loan and income 
level is expected to be positive. 
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Figure 8 Income Level for Employees up to Supervisory Level in All Industry Sectors in Hong 
Kong (Jun 1998 to Oct 2007) 
 
Source: Wages & Labour Costs Statistics Section, Hong Kong Census and Statistics 
Department 
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Table 3 Summary of Expected Signs of Coefficients of Independent Variables 
Variables in Model 
Specification 
Denoted by Proxied By Expected Signs 
of Coefficients 
Dependent Variable 
Average Loan-to-
value Ratio (%) 
LTV Average loan-to-
value ratio of new 
approved residential 
mortgage loan 
N/A 
Independent/Explanatory Variables  
Banks Mortgage Policies Factor 
85% Maximum Loan-
to-value Ratio 
Constraint from 
March 1999 to July 
2000 
M85 Dummy variable 
 
+ 
90% Maximum Loan-
to-value Ratio 
Constraint from 
August 2000 to June 
2004 
M90 Dummy variable 
 
+ 
95% Maximum Loan-
to-value Ratio 
Constraint from July 
2004 to October 2007 
M95 Dummy variable 
 
+ 
Non-banking Financing Factor 
Co-financing Scheme 
(%) 
CFS Percentage of 
residential mortgage 
loans associated with 
co-financing schemes 
+ 
Financing with Personal Savings Factor 
Mortgage Interest 
Rate (%) 
MR Average effective 
standard mortgage 
rate quoted by the 
principal banks in 
Hong Kong 
- 
Property Market 
Performance 
PMP Private domestic 
property price index 
for all classes 
+ 
Stock Market 
Performance 
SMP Hang Seng Index + 
Income Level I Real wage index for 
employees up to 
supervisory level in 
all industry sectors 
+ 
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5.4 DATA SPECIFICATIONS AND TRANSFORMATION 
The eight independent variables selected will be tested for their significance in the single 
equation loan-to-value ratio of residential mortgage loan determination model based on 
three factors. Most variables cannot be measured directly because there is no available 
data and they will be measured by indirect indicator or proxies. Therefore, the accuracy 
of result of the model will be determined to a certain extent by the quality and reliability 
of the data used as proxies. A detailed account of the data used in the model is given 
and the period of data used in this study is also defined in this section. The data 
specification and the source of data for each variable are provided and also the 
necessary transformation of data is described in this section. 
 
5.4.1 PERIOD OF DATA 
The data used in this study is restricted to the period between June 1998 and October 
2007 with totally 113 months since the full data sets for all variables are available up to 
June 1998 that the average loan-to-value ratio of residential mortgage loan is not 
available before June 1998. Monthly data are used as majority of the data in this study in 
order to have a large enough sample size for the regression model. There is a limitation 
that the proxy of the income level is in quarterly basis rather then monthly basis, so 
quarterly data will be adjusted to monthly basis in this study to obtain full complete set 
of data. 
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5.4.2 DATA SPECIFICATION AND SOURCES OF DATA 
The definitions and sources of the data for each variable are given clearly below. All data 
used in the model are publicly available information and are mainly provided by 
different authoritative sectors. The definition, specification and sources of the data are 
summarized in Table 5. 
 
5.4.2.1 Average Loan-to-value Ratio (LTV) 
Average loan-to-value ratio of residential mortgage is for new approved residential 
mortgage during each month and it is the average figures weighted by the amount of 
new approved residential mortgage form individual financial institutions. The monthly 
data is sourced from monthly Residential Mortgage Survey
27
 (June 1998 to October 
2007) introduced by Hong Kong Monetary Authority. 
 
5.4.2.2 Loan-to-value Ratio Constraints (M85, M90, M95) 
Reliefs in maximum loan-to-value ratio constraint are not quantified variables. 
Therefore, they will act as dummy variables in the Ordinary Least Squares model. All 
financial institutions are assumed to relieve the maximum loan-to-value ratio constraint 
when each expansion of Mortgage Insurance Program is introduced by Hong Kong 
Mortgage Corporation Limited. Also, each relief in maximum loan-to-value ratio 
constraint is assumed to affect the demand for residential mortgage debt after those 
                                                             
27 The Residential Mortgage Survey is a continuous monthly survey covering 23 authorized financial 
institutions in the banking industry in October 2007 since there are 33 authorized financial 
institutions in June 1998. 
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programs are introduced. The three reliefs in maximum loan-to-value ratio constraint 
will be shown and defined by the following dummy variables. 
 
• Relieving maximum loan-to-value ratio constraint from 70% to 85% (Launch of 
Mortgage Insurance Program with a maximum loan-to-value ratio of 85%) in 
March 1999 – M80: representing the time series from March 1999 to July 2000 
are equal to 1, and otherwise is 0 
 
• Relieving maximum loan-to-value ratio constraint from 85% to 90% (Expansion of 
Mortgage Insurance Program increasing maximum loan-to-value ratio to 90%) in 
August 2000 – M90: representing the time series from August 2000 to June 2004 
are equal to 1, and otherwise is 0 
 
• Relieving maximum loan-to-value ratio constraint from 90% to 95% (Expansion of 
Mortgage Insurance Program increasing maximum loan-to-value ratio to 95%) in 
July 2004 – M95: representing the time series from August 2000 to all 
subsequent months are equal to 1, and otherwise is 0 
 
5.4.2.3 Co-financing Scheme (CFS) 
Percentage of value of residential mortgage loans with co-financing schemes acts as a 
proxy of percentage of using co-financing scheme in monthly approved residential 
mortgage loans. The co-financing schemes are those schemes that involve provision of 
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top-up finance by property developers or other co-financiers in addition to residential 
mortgage loans advanced by authorized financial institutions. This monthly data is 
sourced from the Residential Mortgage Survey studied by the Hong Kong Monetary 
Authority. The data for residential mortgage loans associated with co-financing schemes 
in the survey, only the portion of residential mortgage loans advanced by reporting 
financial institutions is included in this data. 
 
5.4.2.4 Mortgage Interest Rate (MR) 
The average effective standard mortgage rate quoted by the principal banks in Hong 
Kong is used as a proxy of the nominal mortgage interest rate. The rate is the average 
mortgage rate offered by different financial institutions since the mortgage interest rate 
charged by various financial institutions may be different. The monthly data is sourced 
from the Hong Kong Economic Background published by Hong Kong Government Printer 
annually. Besides, real mortgage interest rate is used to construct the model in order to 
eliminate the effect of inflation in the model. The real mortgage interest rate is 
converted by deducting nominal mortgage interest rate by inflation rate. The inflation 
rate is data of consumer price index which is collected from the Hong Kong Census and 
Statistics Department. 
 
5.4.2.5 Property Market Performance (PMP) 
The property market performance is proxied by price index for private domestic 
property (1999 = 100). It is sourced from both annual reports and monthly supplement 
of Hong Kong Property Review which is published by the Rating and Valuation 
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Department. All districts have been included in this index since the first quarter of 1987. 
This composite index is derived by a standard weighting method, and the index is 
derived from the average prices on an analysis of transactions with a constant base 
(1999 = 100). This price index is to measure changes in price of residential property 
which is used for stamp duty purpose by Hong Kong government. Also, the price index 
should be deflated by GDP deflator to be converted into real value due to elimination of 
inflation effect. The GDP deflator is collected from the Hong Kong Census and Statistics 
Department. 
 
5.4.2.6 Stock Market Performance (SMP) 
Hang Seng Index acts as a proxy for the stock market performance in Hong Kong. Hang 
Seng Index is a price index weighted by the transaction volume of the particular stocks 
on the base day on 31 July 1964. The index includes certain number of stocks; 43 stocks 
are included currently, so stock market performance is strongly reflected by the Hang 
Seng Index. The adjusted daily data of Hang Seng Index is obtained from Yahoo! Finance 
website. The daily data is converted into monthly data by taking average on the daily 
data of Hang Seng Index during each month. Also, the Hang Seng Index should be 
converted into real value by deflating by GDP deflator since the effect of inflation will 
influence the result of the model. The GDP deflator is collected from the Hong Kong 
Census and Statistics Department. 
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5.4.2.7 Income Level (I) 
The proxy of personal income is real wage index for employees up to supervisory level in 
all industry sectors. It is obtained directly from the website of the Census and Statistics 
Department. This study is to investigate the loan-to-value ratio of residential mortgage 
loan throughout Hong Kong and the number of employees are working below the 
supervisory level is higher than that working in middle level. Therefore, it is better to use 
wage index for employees up to supervisory level rather than for middle-level 
managerial and professional employees in all industry sectors since it can reflect income 
level throughout Hong Kong more. Due to insufficient data, only quarterly data for wage 
index is available. Therefore, each quarterly data is used for three months in 
constructing the regression model. 
 
5.4.3 GENERAL DATA TRANSFORMATION 
5.4.3.1 Natural Logarithmic Transformation 
Natural logarithmic transformation is applied to the time series data for all variables 
which is not in percentage term except the dummy variables. Natural logarithmic 
transformation is applied in econometrics for several reasons. (Asteriou, 2006) Firstly, 
many time series have a strong moving trend, a consistent upward or downward 
movement in the values for instance. The reason is that underlying growth process is 
always in time series so that a plot of the time series will reveal an exponential curve. 
Thus, this exponential component dominates other features of the time series and may 
obscure the relationship between the variables. Therefore, natural logarithm should be 
taken for linearizing the exponential trend. Secondly, natural logarithm can linearize a 
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model which is non-linear in the parameters since linear model in parameters can easily 
be estimated by using ordinary least squares regression. Lastly, natural logarithmic 
transformation allows the regression coefficients to be interpreted as elasticities for 
small changes in the variables. All variables with natural logarithmic transformation will 
be denoted as In(Variable) in this study. 
 
5.4.3.2 Stationarity and Differencing 
Most macroeconomic time series are trended and therefore in most case are in non-
stationary. Since non-stationary or trended data produces spurious problem, the 
regression model can easily lead to incorrect conclusions. A spurious regression gets 
usually very high values of R-squared. (Asteriou, 2006) However, the time series should 
be corrected by using first-order differentiation. (Raffalovich, 1994) The variables with 
first-order differentiation will be generally dented by the sign Δ in this study. A unit root 
test, Augmented Dickey-Fuller test with Schwarz Info Criterion (automatic selection for 
lag length), will be used to test for stationarity in this study. Dummy variables are not 
time series which are in non-stationary, so they will not be tested. The corresponding 
test statistics by Augmented Dickey-Fuller test are shown in Table 4 below. 
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Table 4 Augmented Dickey-Fuller Test Statistics 
Variable Denoted by Level 1
st
 difference 
Average Loan-to-
value Ratio 
LTV -1.502899 -13.55112*** 
Co-financing 
Scheme 
CFS -2.024214 -9.122870*** 
Mortgage Interest 
Rate 
MR -0.702881 -9.797289*** 
Property Market 
Performance 
In(PMP) -1.415847 -5.443540*** 
Stock Market 
Performance 
In(SMP) -0.137806 -7.508811*** 
Income Level In(I) -0.960559 -10.45847*** 
* Rejects presence of a unit root at the 10% level 
** Rejects presence of a unit root at the 5% level 
*** Rejects presence of a unit root at the 1% level 
 
The above test statistics shows all time series is non-stationary that all time series are 
needed to be corrected by first order differentiation. First order differentiation can 
detrend the time series in order to give an effective regression model. All time series can 
get a great improvement in the significance level after applying the first order 
differentiation shown as the above test statistics. Therefore, all time series with first 
order differentiation will be used in the regression model. 
 
  
70 
 
Table 5 Summary of Definitions, Sources and Transformation of Data 
Variables in Model 
Specification 
Definitions of 
Proxies 
Source of Proxies Data Transformation 
Taking 
Natural Log 
1
st
 
Differentiation 
Dependent Variable 
Average Loan-to-
value Ratio (LTV) 
Average loan-to-
value ratio of new 
approved 
residential 
mortgage loan 
Residential 
Mortgage Survey 
(June 1998 – 
October 2007), 
Hong Kong 
Monetary Authority 
  
Independent/Explanatory Variables 
Banks Mortgage Policies Factor 
85% Maximum Loan-
to-value Ratio 
Constraint from 
March 1999 to July 
2000 (M85) 
M85: Time series 
from March 1999 
to July 2000 = 1, 
otherwise = 0 
Dummy variable 
 
  
90% Maximum Loan-
to-value Ratio 
Constraint from 
August 2000 to June 
2004 (M90) 
M90: Time series 
from August 2000 
to June 2004 = 1, 
otherwise = 0 
Dummy variable 
 
  
95% Maximum Loan-
to-value Ratio 
Constraint from July 
2004 to October 2007 
(M95) 
M95: Time series 
from July 2004 to 
subsequent 
months = 1, 
otherwise = 0 
Dummy variable 
 
  
Non-banking Financing Factor 
Co-financing Scheme Percentage of 
residential 
mortgage loans 
associated with co-
financing schemes 
Residential 
Mortgage Survey, 
various issues, 
HKMA 
  
Financing with Personal Savings Factor 
Mortgage Interest 
Rate (MR) 
Average effective 
standard mortgage 
rate quoted by the 
principal banks 
Hong Kong 
Economic 
Background (1998 – 
2007), Hong Kong 
Government 
Printer 
  
Property Market 
Performance (PMP) 
Private domestic 
property price 
index for all classes 
Rating and 
Valuation 
Department 
website 
  
Stock Market 
Performance (SMP) 
Hang Seng Index Yahoo! Finance 
Website 
  
Income (I) Nominal wage 
Index for 
Employees in all 
industry sectors 
Census and 
Statistics 
Department 
Website 
  
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5.5 MODEL RE-SPECIFICATION 
With the above transformations of data, Equation 2 is further refined to the following: 
 
)3....(....................)1(lnlnln
959085
876
54321
8181716
151432101
ε++∆+∆+∆+
∆+∆++++=∆
−−−
−−−−−
ARIaSMPaPMPa
MRaCFSaMaMaMaaLTV
ktktkt
ktktktktktt
 
 
where ln(Variable) denotes the natural logarithmic transformation of variable; Δ1 
denotes the first-order differentiation; and each of k1, …, k10 = 0, 1, 2, 3, …… ; where k1, 
…, k10 represent the number of lag for their respective independent variables. 
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6. EMPIRICAL RESULT AND ANALYSIS 
6.1 INTRODUCTION 
The average loan-to-value ratio has been regressed on the nine independent variables. 
The significance of the independent variables will be investigated by constructing the 
Ordinary Least Squares regression model. The empirical results of the regression model 
will be studied and analyzed in this chapter. Statistical results, analysis and implications 
of the findings will be presented in the later sections. 
 
6.2 EMPIRICAL RESULTS 
From Section 5.5, the re-specification model is shown as follows: 
 
ε++∆+∆+∆+
∆+∆++++=∆
−−−
−−−−−
)1(lnlnln
959085
876
54321
811716
151432101
ARIaSMPaPMPa
MRaCFSaMaMaMaaLTV
ktktkt
ktktktktktt
 
 
where ln(Variable) denotes the natural logarithmic transformation of variable; Δ1 
denotes the first-order differentiation; and each of k1, …, k10 = 0, 1, 2, 3, …… ; where k1, 
…, k10 represent the number of lag for their respective independent variables. 
 
Firstly, the best time lag length for each independent variable should be determined for 
constructing the regression model. By my own analysis, the achieved time lag length is 
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shown in Table 6 and the statistical results of the specification regression model are 
presented in Table 7. 
 
Table 6 Summary of Acheived Time Lag Length of Different Variables 
Variables in Model 
Specification 
Denoted by Time Lag Length (Months) 
Independent/Explanatory Variables 
Banks Mortgage Policies Factor 
85% Maximum Loan-to-
value Ratio Constraint 
from March 1999 to July 
2000 (M85) 
M85 0 
90% Maximum Loan-to-
value Ratio Constraint 
from August 2000 to June 
2004 (M90) 
M90 0 
95% Maximum Loan-to-
value Ratio Constraint 
from July 2004 to October 
2007 (M95) 
M95 0 
Non-banking Financing Factor 
Co-financing Scheme (%) CFS 0 
Financing with Personal Savings Factor 
Mortgage Interest Rate (%) MR 2 
Property Market 
Performance 
PMP 4 
Stock Market Performance SMP 4 
Income Level I 3 
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Table 7 Result of Estimating Equation 3 with Application of White's Test 
Variable Coefficient t-Statistic P-value 
Constant -0.837273 -2.948003 0.0040*** 
M85 0.872226 2.849411 0.0053*** 
M90 0.802406 2.565981 0.0118** 
M95 0.868190 2.962075 0.0068*** 
ΔCFS 0.096432 3.146735 0.0022*** 
ΔMR(-2) -0.318685 -2.449915 0.0161** 
Δln(PMP)(-4) -9.641248 -2.663683 0.0091*** 
Δln(SMP)(-4) 3.504946 2.438278 0.0166** 
Δln(I)(-2) 13.22689 0.753563 0.4529 
AR(1) -0.349311 -3.030978 0.0031*** 
Model Summary 
Dependent Variable ΔLTV (Average Loan-to-value Ratio) 
Number of 
Observations 
107 after adjustments 
R-squared 0.271423 
Adjusted R-squared 0.203823 
F-statistic 4.015144 
P-value 0.000217 
Durbin-Watson 
statistic 
2.087545 
White-test has been performed 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 
 
6.3 INTERPRETATION OF THE RESULTS 
The adjusted R-squared of the model is 0.20 that is low because of using the data with 
taking natural logarithm and having first-order differentiation. However, the p-value of 
the model is approaching 0 that the null hypothesis of all coefficients in all variables 
equal to zero is rejected. All expected signs of independent variables and dummy 
variables (M85, M90, M95, CFS, MR, PMP, SMP, I) are correct. The significances of all 
independent variables except income level (I) are high. For AR(1), it is highly significant 
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with negative sign which means the value of dependent variable is autocorrelated with 
the previous value of that. Thus, financial institutions’ lending policy depends on the 
statistic on the previous month to prevent overexposure to the residential mortgage 
market. The detailed analysis of result is given in Section 6.5. 
 
6.4 DIAGNOSTIC TESTS 
Diagnostic tests have been used to solve the problems when using the Ordinary Linear 
Squared regression model with using time series data. The followings are the result of 
those diagnostic tests. 
 
6.4.1 AUTOCORRELATION/SERIAL CORRELATION 
Durbin-Watson test can show the degree of autocorrelation between the error terms of 
the variables since there is time series data involved and the correlated error terms of 
the variable will contravene the assumption of Ordinary Linear Squared regression 
model. In the Table 7, the result of Durbin-Waston test is 2.11 which is very close to 2. 
Therefore, the serial correlation is not serious in the model. 
 
6.4.2 HETEROSKEDASTICITY 
White’s Test is used to test the presence of heteroskedasticity. The result shown in Table 
7 is with the White’s Test. The result of the model without the White’s Test shown in the 
Table 8 below is similar to that with White’s Test. The significance of the variables is 
slightly lower when the model is with the White’s Test. That changes all reliefs in the 
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loan-to-value ratio constraints (M85, M90, M95) in 10% significant level from 5% 
significant level and remains others significant variables still in a 5% significant level. 
Therefore, the problem of hereroskedasticity is not serious in the model and does not 
affect the result of the model a lot. 
 
Table 8 Result of Estimating Equation 3 without Application of White's Test 
Variable Coefficient t-Statistic P-value 
Constant -0.837273 -1.808062 0.0737 
M85 0.872226 1.750798 0.0831 
M90 0.802406 1.681986 0.0958 
M95 0.868190 1.797855 0.0753 
ΔCFS 0.096432 2.839423 0.0055 
ΔMR(-2) -0.318685 -2.274251 0.0252 
Δln(PMP)(-4) -9.641248 -2.679841 0.0087 
Δln(SMP)(-4) 3.504946 2.145441 0.0344 
Δln(I)(-2) 13.22689 0.505160 0.6146 
AR(1) -0.349321 -3.401307 0.0010 
Model Summary 
Dependent Variable ΔLTV (Average Loan-to-value Ratio) 
Number of 
Observations 
107 after adjustments 
R-squared 0.271423 
Adjusted R-squared 0.203823 
F-statistic 4.015144 
P-value 0.000217 
Durbin-Watson 
statistic 
2.027545 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 
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6.5 ANALYSIS OF EMPIRICAL RESULTS 
The impacts of all variables on the loan-to-value ratio of residential mortgage loan in 
Hong Kong is examined and studied. All variables except the income level (I) are 
significant. Also, the dummy variables, the reliefs in loan-to-value ratio constraint, are 
also significant and give a positive effect on the demand for residential mortgage debt. 
The signs of the coefficient and the time lag lengths for all variables are studied in the 
following section in order to analyze the impacts on the demand for residential 
mortgage debt. 
 
6.5.1 SIGNIFICANT VARIABLES 
6.5.1.1 Loan-to-value Ratio Constraint (M85, M90, M95) 
All reliefs in loan-to-value ratios constraint are found to be significant in the regression 
model. All reliefs give a positive impact on the loan-to-value ratio of residential 
mortgage loan. There is no time lag length applied on the reliefs in loan-to-value ratios 
constraint which means the home buyers respond to the introduction of expansions of 
Mortgage Insurance Program by Hong Kong Mortgage Corporation Limited immediately. 
Among the expansions of Mortgage Insurance Program, there are similar results on the 
magnitude of impact on the loan-to-value ratio of residential mortgage loan since the 
values of coefficients are similar, i.e. coefficient of M85 is 0.87, coefficient of M90 is 
0.80, and coefficient of M95 is 0.87.  
 
78 
 
The results on the reliefs in the loan-to-value ratio constraint are totally contrasted to 
the findings from the previous researches. Debelle (2004), Meen (1995) and Turner 
(1997) find the reducing loan-to-value constraint will not prompt the home buyers to 
borrow the residential mortgage debt in a higher loan-to-value ratio since there is 
additional cost of mortgage debt. The results show that reliefs in loan-to-value ratio 
constraint may increase the opportunity for home buyers to use lower downpayment to 
speculate in the residential property market. Besides, they attract more less-wealthy 
home buyers to purchase property with a higher loan-to-value ratio residential 
mortgage loan. 
 
6.5.1.2 Co-financing Scheme (CFS) 
The percentage of using co-financing scheme in purchasing property gives a positive 
impact on the demand for residential mortgage debt as expected. The coefficient of this 
variable is 0.10. The result indicates that one percent increase in using co-financing 
scheme increases the loan-to-value ratio of residential mortgage debt by 0.10 percent. 
There is not any lag time length in measuring this variable since the value of this variable 
is reflecting the percentage of using co-financing scheme in that observation. As 
discussed, it is reasonable to have a positive relationship with the demand for residential 
mortgage debt because the co-financing schemes offered by developers usually require 
the home buyers to pay lower downpayment, and causes with co-financing scheme 
reduce the cost of residential mortgage debt. This makes the home buyers able to 
borrow a larger size of residential mortgage debt to finance the property. 
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6.5.1.3 Mortgage Interest Rate (MR) 
The coefficient of change of mortgage interest rate is -0.32 with two months lag time 
length. The change of mortgage interest rate has a negative relationship with the loan-
to-value ratio of residential mortgage loan that is same as the findings in the previous 
researches and the expectation of the sign of the coefficient. The result indicates that a 
one percent increase in mortgage interest rate decreases the loan-to-value ratio on 
residential mortgage debt by 0.32 percent. The two months lag time length means the 
home buyers respond to change of mortgage interest rate after two months. It is easy to 
realize that increase in mortgage interest rate will increase the cost of the residential 
mortgage debt. Therefore, home buyers tried to lower residential mortgage debt ratio 
when purchasing property in order to reduce the burden of repayment. 
 
6.5.1.4 Property Market Performance (PMP) 
The impact of positive property market performance on the demand for residential 
mortgage debt is negative which is contravened with the expectation of sign as 
discussed. The result is statistically significant with four months lag time length and the 
coefficient of this variable is -9.64 which is the greatest value among all independent 
variables. Therefore, the property market performance is very important to home 
buyers to decide the size of residential mortgage debt.  
 
As discussed, the relationship between the positive property market performance and 
the loan-to-value ratio of residential mortgage loan is expected to be positive because 
increase in the ratio of residential mortgage debt is expected to lever the return on the 
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property during the bloom property market. However, the result reflects Hong Kong 
people tend to be conservative to the property market since Hong Kong people suffered 
seriously after collapse of property market in 1997. Hong Kong home buyers try to hold 
a higher loan-to-value ratio residential mortgage loan to prevent having negative 
equity
28
 in the property. Also, they tend to spend more personal saving on the property 
in order to appreciate their savings through the property market.  Therefore, the size of 
residential mortgage debt would be smaller during property market bloom. 
 
6.5.1.5 Stock Market Performance (SMP) 
The positive stock market performance has a positive relationship with the loan-to-value 
ratio of residential mortgage loan that is same as the expectation of the sign of the 
coefficient. The effect of the stock market performance with four months lag time length 
is significant to the demand for residential mortgage debt since the p-value is 
approaching to zero. The coefficient of this variable is 3.50 which means one percent 
increase in Hang Seng Index will increase the loan-to-value ratio on residential mortgage 
loan by 3.50 percent.  
 
As discussed, one purpose of borrowing residential mortgage debt is to allow more 
savings can be used for non-housing assets consumption or investment. Investing in 
stock market is very popular in Hong Kong and Hong Kong people are expected to invest 
their idle money in the stock market. Therefore, home buyers try to borrow more 
                                                             
28 The negative equity is where the outstanding mortgage loan exceeds the value of the property. 
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residential mortgage debt for stock investment during bull market. It also reflects Hong 
Kong home buyers are relatively riskier home buyers that choose high loan-to-value 
ratio residential mortgage loans in order to ask for more return in risky stock market by 
freeing up more available funds.  
 
6.5.2 INSIGNIFICANT VARIABLES 
6.5.2.1 Income Level (I) 
The change of income level is insignificant in the model. However, the coefficient of this 
variable is in a correct sign as expected. The most significant income level in the model is 
with two months lag time length. The degree of change in income level is very small in 
the recent years. In addition, the repayment terms of residential mortgage loan is quite 
long and the home buyers cannot know what their future income would be or how the 
whole economy in Hong Kong would behave. As a result, the home buyers are relatively 
conservative to determine the size of residential mortgage debt based on the income 
level. Therefore, income level is less significant to the demand for residential mortgage 
debt. 
 
6.6 IMPLICATIONS OF FINDINGS 
The impacts of eight variables (M85, M90, M95, ΔCFS, ΔMR, Δln(PMP), Δln(SMP), Δln(I)) 
have been examined in this study. All variables except income level (Δln(I)) are 
significant determinants of the demand for residential mortgage debt in Hong Kong. All 
in all, the explanatory power of the Ordinary Least Squares regression model is not high 
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because of the natural logarithm and first-order differentiation. This study can provide a 
perception on how the loan-to-value ratio changes in the residential property market 
and the importance of the property market performance and stock market performance 
in this issue.   
 
First of all, the positive property market performance has a negative relationship with 
the loan-to-value ratio of the residential mortgage loan which is unexpected. Therefore, 
the hypothesis H1 stated in Chapter 4 is rejected since the positive property market 
performance shows a significant negative impact on the loan-to-value ratio in the 
residential property market. Besides, the impact of property market performance is the 
greatest among all the independent variables. The result finds that Hong Kong home 
buyers decreases the loan-to-value ratio of the residential mortgage debt to appreciate 
their own personal savings rather than increasing the loan-to-value ratio of that to lever 
the return on the property during the property market blooms. This finding provides 
further support to the previous researches such as Jones (1993) and Leece (2000) who 
suggest the money spent on the property is as investment in which property price 
appreciation can reduce the opportunity cost of equity in the property during market 
blooms. It also proves Hong Kong home buyers are not riskier home buyer who get a 
high leverage to speculate the residential property since many Hong Kong people 
undergo a horrible experience of negative equity in the property after 1997. 
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Another issue this study mainly focuses is the impact of positive stock market 
performance on the loan-to-value ratio of residential mortgage loan that has not been 
studied in Hong Kong before. Investing in stock market is one kind of non-housing assets 
consumption that bull stock market gives a positive impact on the loan-to-value ratio of 
residential mortgage loan. The result of this study shows Hong Kong home buyers tend 
to increase their loan-to-value ratio of the residential mortgage loan in flourish stock 
market in order to have more free savings for investing in the stock market. The result 
can confirm the hypothesis H2 stated in Chapter 4 and hypothesis H2 is not rejected that 
it gives a significant positive impact on the loan-to-value ratio in the residential property 
market in Hong Kong. 
 
Last but not least, this study also investigates the relationship between the other factors 
rather than just the property market performance and stock market performance. Firstly, 
financial institution mortgage policies are one of the main factors on deciding the loan-
to-value ratio of residential mortgage loan. There are three reliefs in the maximum loan-
to-value ratio constraint that are introduced by the Hong Kong Mortgage Corporation. 
Those reliefs give a positive impact on the loan-to-value ratio since more home buyers in 
Hong Kong can choose the higher optimal loan-to-value ratio of the residential mortgage 
debt in order to have a better asset diversified portfolio. Also, this makes the 
requirement of downpayment a lot lower that more home buyers in Hong Kong are able 
fulfill the initial downpayment to finance their property. This result gives a further 
support to the past researches such as Leece (2000) who suggests the deregulation can 
drive more demand for the residential mortgage debt. Secondly, the loan-to-value ratio 
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of the residential mortgage loan will be higher when there is a greater percentage of 
home buyers using special mortgage arrangement offered by developers. The co-
financing scheme relaxes the loan-to-value ratio constraint such as lower downpayment 
without any assessment in the residential mortgage loan and reduces the cost of 
residential debt with favorable causes. It will further allow the home buyers to borrow 
more to finance their properties since some developers want to sell the properties as 
fast as possible in order to reduce the uncertain risk. Thirdly, mortgage interest rate is 
the most determinant of the loan-to-value ratio of the residential mortgage loan as 
many previous literature discussed before. It is obvious that the higher the mortgage 
interest rate, the lower the loan-to-value ratio in the residential mortgage debt that has 
been examined in this study above. Although repayment of residential mortgage debt is 
a long time job and no one can predict the future trend of mortgage interest rate, it is a 
psychological factor that home buyers still tend to decrease their loan-to-value ratio of 
residential mortgage debt to ensure they can afford the future prepayment of the 
residential mortgage loan. Finally, the insignificance in income level indicates the loan-
to-value ratio is not influenced much by the income level. Even though high income 
should induce higher affordability of repayment, increase in income level will not affect 
the asset portfolio that is depending on the risk preference of the home buyers. 
  
85 
 
7. CONCLUSION 
7.1 SUMMARY OF THE STUDY 
There are limited researches on the loan-to-value ratio of residential mortgage loan in 
Hong Kong although residential mortgage market is very important in Hong Kong that 
the value of total residential mortgage loan is about five hundred and fifty billion
29
 in 
Hong Kong. In addition, mortgage-backed bond market has begun in Hong Kong since 
1999 and more people pay much attention on mortgage-backed bond market after 
subprime mortgage crisis in the U.S. in the recent years. Therefore, residential mortgage 
loan should be further studied in Hong Kong 
 
The mortgage choice in Hong Kong is reviewed in the first part of this study in order to 
give a brief introduction on what mortgage instrument the home buyers consider and 
what important things in mortgage loans they concern. Literature review on the 
determination of the loan-to-value ratio of residential mortgage debt helps to select the 
suitable variables that are divided into four categories which are financial institution 
mortgage policies, non-financial-institution finance, non-mortgage finance and personal 
savings finance. These can assist to construct the model for determination of loan-to-
value ratio of residential mortgage loan. In this study, there are totally eight 
independent variables used to construct the model for finding the relationship between 
the loan-to-value ratio of residential mortgage loan between the identified independent 
variables. In this study, Ordinary Least Squares regression model is used with monthly 
                                                             
29 Hong Kong Monetary Authority (2007), Residential Mortgage Survey, Hong Kong Government 
Printer, Hong Kong 
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time series. The result of the empirical model is fair that the explanatory power of the 
model is not very good. The sign and the impacts of these determinants on the loan-to-
value ratio of residential mortgage loan are also examined and studied. Based on the 
result of the findings, implications of the result are suggested and explained. 
 
7.2 SUMMARY OF FINDINGS AND IMPLICATIONS 
Eight variables in three categories are tested by Ordinary Least Squares regression 
model for finding their relationship with the loan-to-value ratio of residential mortgage 
loan in Hong Kong. Taking natural logarithmic and first-order differentiation are 
launched to correct non-stationary of time series and give a better result. The result of 
the model suggests percentage of using co-financing scheme, stock market performance 
have a positive significant impact on the loan-to-value ratio of the residential mortgage 
loan. In addition, three reliefs in the loan-to-value ration constraint which are in 1998, 
2001 and 2004 respectively also give a positive impact. On the other hand, there is 
negative relationship between property market performance and the loan-to-value ratio 
of residential mortgage loan, and mortgage interest rate also has a negative impact on 
the loan-to-value ratio of residential mortgage debt. Income level is the only 
insignificant independent variable in the determination of loan-to-value ratio of 
residential mortgage loan model. Finally, the explanatory power of the model is fair, in 
which the explanatory power is just over 20 percent due to several data transformations. 
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In this study, there are several implications suggested. First of all, the relationship 
between the positive property market performance and loan-to-value ratio of 
residential mortgage loan is negative that the speculative preference in property market 
is not serious in the bloom property market in Hong Kong. Home buyers tend to spend 
more personal savings on financing property, although they know higher loan-to-value 
ratio can increase higher leverage on the return on the property. Secondly, there is 
significant positive impact of positive stock market performance on the loan-to-value 
ratio of residential mortgage loan. This reflects increasing the loan-to-value ratio of 
residential mortgage loan for freeing up more funds is one strategy for non-housing 
assets investment such as investment in Hong Kong stock market. Thirdly, reliefs in the 
loan-to-value ratio constraint on the residential mortgage loan encourage more home 
buyers borrow in a higher loan-to-value ratio for financing property since the impact of 
those policies on the loan-to-value ratio of residential mortgage loan is positive. Besides, 
the percentage of using co-financing scheme gives a positive impact on the loan-to-value 
ratio of residential mortgage loan since lower downpayment requirement and favorable 
causes are launched by the developers. Also, mortgage interest rate gives a positive 
impact on the loan-to-value ratio of residential mortgage loan although residential 
mortgage loan is a long term business and the future trend of mortgage interest rate 
cannot be easily predicted. Finally, income level are insignificant that implies income 
level is less considered on the determination of residential mortgage loan that home 
buyers’ the asset portfolio is not much influenced by their income level. 
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7.3 LIMITATIONS OF THE STUDY 
There are several limitations in the study. The first limitation is about the data of proxies 
used in the model since there is no data totally reflecting both the dependent variable 
and independent variables. Firstly, not all the data is in monthly basis, for example the 
income level is in quarterly basis so the data is needed to be converted to monthly basis 
that is used in the model. Secondly, the data of proxies such as loan-to-value ratio and 
the percentage of home buyers using co-financing scheme is reported by only a limited 
number of financial institutions but not all financial institutions so the data does not 
present the whole picture of the truth. The number of financial institutions is changing 
over the period from June 1998 to October 2007. Besides, there is no direct proxy for 
the income level of the home buyers, so only overall income level in Hong Kong is used 
in the model. As a result, the indirect proxies will lower the explanatory power of the 
model. 
 
Moreover, the second limitation is that home buyers’ different choice on loan-to-value 
ratio of residential mortgage loan should be specific to home buyers as different home 
buyers should face different cost of mortgage debt and different opportunity cost of 
equity in the property during the different period. However, in this study, simple 
econometric model assumes that all home buyers face fixed cost of debt and equity, and 
the majority of money of home buyers is spent on the stock market rather than other 
consumption or investment due to insufficient data of the home buyers’ spending 
preference. Therefore, this study is going to explain overview of change in the loan-to-
value ratio in the residential mortgage market and more researches should be done to 
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study the behavior of home buyers on choosing their specific loan-to-value ratios of 
their residential mortgage loans. 
 
7.4 FURTHER RESEARCH AREAS 
This study gives a general picture of the determination of loan-to-value ratio of 
residential mortgage loan in Hong Kong. The major factors which are affecting the 
choice on the loan-to-value ratio of residential mortgage loan are studied in an 
econometric model. As discussed, further research should be undertaken to investigate 
the specific residential mortgage behavior of home buyers in Hong Kong in deciding their 
debt-equity ratio in the property. 
 
In the field of using mortgage finance, there are many factors that may influence the 
home buyers’ residential mortgage decision for example purpose of property purchasing, 
period of stay, tax code etc.  Therefore, different home buyers have their specific risk 
aversion, asset portfolio and constraints so different home buyers with various statuses 
may react to a variety of factors on choosing their debt-equity ratio in property 
purchasing. The residential mortgage behavior of different home buyers can be studied, 
thereby providing useful perceptions for financial institutions to design various types of 
residential mortgage plans and financial instruments related to residential mortgage 
debt. 
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8. APPENDIX 
8.1 APPENDIX I 
Year Month Prime Rate 
Mortgage Interest 
Rate Mortgage Spread30 
1998 6 10.00 11.00 -1.00 
 7 10.00 11.00 -1.00 
 8 10.00 11.00 -1.00 
 9 10.00 10.75 -0.75 
 10 9.90 10.40 -0.50 
 11 9.68 10.18 -0.50 
 12 9.21 9.71 -0.50 
1999 1 8.83 9.08 -0.25 
 2 8.75 9.00 -0.25 
 3 8.75 8.75 0.00 
 4 8.59 8.59 0.00 
 5 8.27 8.27 0.00 
 6 8.25 8.25 0.00 
 7 8.25 8.25 0.00 
 8 8.27 8.27 0.00 
 9 8.50 8.50 0.00 
 10 8.50 8.50 0.00 
 11 8.50 8.50 0.00 
 12 8.50 8.50 0.00 
2000 1 8.50 8.50 0.00 
 2 8.64 8.64 0.00 
 3 8.79 7.29 1.50 
 4 9.00 7.25 1.75 
 5 9.16 7.41 1.75 
 6 9.50 7.75 1.75 
 7 9.50 7.75 1.75 
 8 9.50 7.75 1.75 
 9 9.50 7.25 2.25 
 10 9.50 7.25 2.25 
 11 9.50 7.25 2.25 
 12 9.50 7.25 2.25 
2001 1 9.11 6.86 2.25 
 2 8.57 6.32 2.25 
 3 8.40 6.15 2.25 
 4 7.87 5.62 2.25 
 5 7.32 5.07 2.25 
 6 7.00 4.75 2.25 
                                                             
30 Mortgage spread is deducting prime rate by mortgage interest rate. 
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Year Month Prime Rate 
Mortgage Interest 
Rate Mortgage Spread 
 7 6.77 4.52 2.25 
 8 6.69 4.44 2.25 
 9 6.30 4.05 2.25 
 10 5.55 3.30 2.25 
 11 5.31 2.81 2.50 
 12 5.17 2.67 2.50 
2002 1 5.13 2.63 2.50 
 2 5.13 2.63 2.50 
 3 5.13 2.63 2.50 
 4 5.13 2.63 2.50 
 5 5.13 2.63 2.50 
 6 5.13 2.63 2.50 
 7 5.13 2.63 2.50 
 8 5.13 2.63 2.50 
 9 5.13 2.63 2.50 
 10 5.13 2.63 2.50 
 11 5.03 2.53 2.50 
 12 5.00 2.50 2.50 
2003 1 5.00 2.50 2.50 
 2 5.00 2.50 2.50 
 3 5.00 2.50 2.50 
 4 5.00 2.50 2.50 
 5 5.00 2.50 2.50 
 6 5.00 2.50 2.50 
 7 5.00 2.50 2.50 
 8 5.00 2.50 2.50 
 9 5.00 2.50 2.50 
 10 5.00 2.50 2.50 
 11 5.00 2.50 2.50 
 12 5.00 2.50 2.50 
2004 1 5.00 2.50 2.50 
 2 5.00 2.50 2.50 
 3 5.00 2.50 2.50 
 4 5.00 2.50 2.50 
 5 5.00 2.50 2.50 
 6 5.00 2.50 2.50 
 7 5.00 2.50 2.50 
 8 5.00 2.50 2.50 
 9 5.03 2.53 2.50 
 10 5.13 2.63 2.50 
 11 5.05 2.55 2.50 
 12 5.00 2.50 2.50 
2005 1 5.00 2.50 2.50 
 2 5.00 2.50 2.50 
 3 5.09 2.59 2.50 
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Year Month Prime Rate 
Mortgage Interest 
Rate Mortgage Spread 
 4 5.25 2.75 2.50 
 5 5.40 2.90 2.50 
 6 5.75 3.25 2.50 
 7 6.27 3.77 2.50 
 8 6.67 4.17 2.50 
 9 6.82 4.32 2.50 
 10 7.00 4.50 2.50 
 11 7.47 4.97 2.50 
 12 7.64 5.14 2.50 
2006 1 7.75 5.25 2.50 
 2 7.75 5.25 2.50 
 3 7.77 5.27 2.50 
 4 8.00 5.50 2.50 
 5 8.00 5.50 2.50 
 6 8.00 5.50 2.50 
 7 8.00 5.50 2.50 
 8 8.00 5.50 2.50 
 9 8.00 5.50 2.50 
 10 8.00 5.50 2.50 
 11 7.80 5.30 2.50 
 12 7.75 5.25 2.50 
2007 1 7.75 5.25 2.50 
 2 7.75 5.25 2.50 
 3 7.75 5.25 2.50 
 4 7.75 5.25 2.50 
 5 7.75 5.25 2.50 
 6 7.75 5.25 2.50 
 7 7.75 5.25 2.50 
 8 7.75 5.25 2.50 
 9 7.66 5.16 2.50 
 10 7.50 5.00 2.50 
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